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PROBLEM TO BE SOLVED: To optimally perform the up-shift during 
the time when an accelerator is turned off. 

SOLUTION: In the case of up-shift from 2nd to 3rd stage during the 
time when an accelerator is turned off, the synchronous time to be 
required for reach of the input rotating speed NCO to the synchronous 
rotating speed (NOUTxy3) is found on the basis of a changing speed A 
NCO of the input rotating speed NCO, and when the synchronous ' 
required time nearly coincides with the stroke time B1 to be required for 
reach of a piston of a hydraulic cylinder of a brake to be engaged to the 
stroke end (time t4), supply of hydraulic fluid to the hydraulic cylinder is 
started. With this structure, the synchronous timing of the input rotating 
speed NCO and the engagement timing of the brake are discrepant 
between each other, and the generation of off-up shock due to the 
generation of clutch capacity before synchronization and the generation 
of drawback feeling can be restricted. 
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* NOTICES * 

JPO and KCXPI axe not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The automatic transmission which carries out up shifting to the predetermined gear stage where a change gear ratio is small 
when friction engagement equipment is made to be engaged by the oil hydraulic cylinder, In the control unit of the automatic 
transmission for cars which has the oil pressure control circuit which hydraulic oil is supplied [ control circuit ] to said oil hydraulic 
cylinder, and makes said friction engagement equipment engage with it A synchronous time amount presumption means to presume a 
synchronous duration until the input rotational speed of said automatic transmission reaches into the up shifting of a power-off 
condition at the synchronous rotational speed after this up shifting, The stroke time amount storage with which the stroke time amount 
which the piston stroke of said oil hydraulic cylinder takes was memorized beforehand, The synchronous duration presumed by said 
synchronous time amount presumption means is compared with said stroke time amount memorized by said stroke time amount 
storage. The control unit of the automatic transmission for cars characterized by having the supply initiation control means which 
controls the supply start rime of the hydraulic oil to said oil hydraulic cylinder. 

[Claim 2] The automatic transmission which carries out up shifting to the predetermined gear stage where a change gear ratio is small 
when friction engagement equipment is made to be engaged by the oil hydraulic cylinder, In the control unit of the automatic 
transmission for cars which has the oil pressure control circuit which hydraulic oil is supplied [ control circuit ] to said oil hydraulic 
cylinder, and makes said friction engagement equipment engage with it When increase actuation of the accelerator operating member 
is carried out into the up shifting of a power-off condition An input torque limitation means to restrict an input torque only while it is 
required in order to secure a predetermined torque capacity which does not spoil the endurance of said friction engagement equipment, 
The control unit of the automatic transmission for cars characterized by having the oil pressure amendment means which makes high 
oil pressure of said oil pressure control circuit, and makes quick the speed of supply of the hydraulic oil to said oil hydraulic cylinder 
when an input torque is restricted by this input torque limitation means. 

[Claim 3] While supplying hydraulic oil to the predetermined gear stage where a change gear ratio is small at the automatic 
transmission which carries out up shifting, and said oil hydraulic cylinder and making said friction engagement equipment engaged 
when friction engagement equipment is made to be engaged by the oil hydraulic cylinder Although hydraulic oil is supplied at said oil 
hydraulic cylinder in the case of Accelerator ON and said friction engagement equipment is made engaged in the control unit of the 
automatic transmission for cars which has an oil pressure control circuit equipped with the pressure regulation equipment which 
controls the oil pressure of the hydraulic oil supplied to this oil hydraulic cylinder at the time of up shifting The control unit of the 
automatic transmission for cars characterized by having the engagement release control means which controls oil pressure by said 
pressure regulation equipment to release said friction engagement equipment, holding the piston of said oil hydraulic cylinder in the 
stroke at the time of engagement, and near in the case of Accelerator OFF. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the control unit of the automatic transmission for cars, and relates to the up shifting at 

the time of Power OFF especially. 

[0002] 

[Description of the Prior Art] (a) The automatic transmission which carries out up shifting to the predetermined gear stage where a 
change gear ratio is small when friction engagement equipment is made to be engaged by the oil hydraulic cylinder, and (b) The 
automatic transmission for cars which has the oil pressure control circuit which hydraulic oil is supplied [ control circuit ] to said oil 
hydraulic cylinder, and makes said friction engagement equipment engage with it is known widely. The equipment indicated by JP,9- 
2955 26, A is the example, and when ON actuation of the accelerator is carried out into the up shifting at the time of Accelerator OFF, it 
restricts engine power until up shifting is completed. Moreover, the pressure regulation equipment which controls the oil pressure of 
the hydraulic oil supplied to said oil hydraulic cylinder is formed, and oil pressure is changed with predetermined inclination at the 
time of up shifting, or feedback control of the oil pressure is carried out to JP,9-170654,A so that input rotational speed may change at 
a predetermined change rate. 
[0003] 

[Problem(s) to be Solved by the Invention] However, also in the control unit of such an automatic transmission for cars, it cannot 
necessarily be satisfied fully and there was still room of amelioration as control at the time of up shifting. For example, if a feeling of 
slowness may be produced when ON actuation of the accelerator is carried out into up shifting and engine power is restricted until up 
shifting is completed, and friction engagement equipment is made engaged at the time of Accelerator OFF, it may be in an engine 
brake condition and a car may slow down against an operator's mind. Moreover, when it does not have said pressure regulation 
equipment, the off rise shock (feeling of a projection of a car) by the synchronous timing of input rotational speed and the engagement 
timing of friction engagement equipment shifting, and clutch capacity occurring before a synchronization and the feeling of level 
luffing motion by clutch capacity occurring after a synchronization (feeling of moderation of a car) may be produced. A feeling of 
level luffing motion is remarkable especially when raising the rotational speed of driving sources, such as an engine, but even when 
the rotation fall of a driving source is permitted with an one way clutch, it may draw by rotational-speed change of the rotation 
member which constitutes the automatic transmission, and admiration may occur. 

[0004] The place which succeeded in this invention against the background of the above situation, and is made into the purpose has the 
up shifting at the time of Accelerator OFF in it being made to be carried out much more appropriately. Even when it does not have 
pressure regulation equipment, it is made to be made for friction engagement equipment to specifically be appropriately engaged 
according to the synchronous timing of input rotational speed. When ON actuation of the accelerator is carried out into up shifting, it 
is slow, without spoiling the endurance of friction engagement equipment, and admiration is reduced. Moreover, it will be in an engine 
brake condition at the time of Accelerator OFF, and will prevent that a car slows down against an operator's mind. 
[0005] 

[Means for Solving the Problem] The 1st invention is (a) in order to attain this purpose. When friction engagement equipment is made 
to be engaged by the oil hydraulic cylinder The automatic transmission which carries out up shifting to the predetermined gear stage 
where a change gear ratio is small, and (b) In the control unit of the automatic transmission for cars which has the oil pressure control 
circuit which hydraulic oil is supplied [ control circuit ] to said oil hydraulic cylinder, and makes said friction engagement equipment 
engage with it (c) A synchronous time amount presumption means to presume a synchronous duration until the input rotational speed 
of said automatic transmission reaches into the up shifting of a power-off condition at the synchronous rotational speed after the up 
shifting, (d) Stroke time amount storage with which the stroke time amount which the piston stroke of said oil hydraulic cylinder takes 
was memorized beforehand, (e) It is characterized by comparing the synchronous duration presumed by said synchronous time amount 
presumption means with said stroke time amount memorized by said stroke time amount storage, and having the supply initiation 
control means which controls the supply start time of the hydraulic oil to said oil hydraulic cylinder. 

[0006] The above "a power-off condition" is in the condition that driving force is not transmitted to a driving source empty vehicle 
ring side, such as an engine, and also when there are few control inputs of an accelerator operating member, of course compared with 
the vehicle speed when accelerator operating members, such as the accelerator OFF without an operator's demand output, i.e., an 
accelerator pedal etc., are not operated, and driving force is not transmitted to a wheel side, it contains. 

[0007] The 2nd invention is (a). When friction engagement equipment is made to be engaged by the oil hydraulic cylinder The 
automatic transmission which carries out up shifting to the predetermined gear stage where a change gear ratio is small, and (b) In the 
control unit of the automatic transmission for cars which has the oil pressure control circuit which hydraulic oil is supplied [ control 
circuit ] to said oil hydraulic cylinder, and makes said friction engagement equipment engage with it (c) When increase actuation of 
the accelerator operating member is carried out into the up shifting of a power-off condition An input torque limitation means to 
restrict an input torque only while it is required in order to secure a predetermined torque capacity which does not spoil the endurance 
of said friction engagement equipment, (d) When an input torque is restricted by the input torque limitation means, it is characterized 
by having the oil pressure amendment means which makes high oil pressure of said oil pressure control circuit, and makes quick the 
speed of supply of the hydraulic oil to said oil hydraulic cylinder. 

[0008] The 3rd invention is (a). When friction engagement equipment is made to be engaged by the oil hydraulic cylinder The 
automatic transmission which carries out up shifting to the predetermined gear stage where a change gear ratio is small, and (b) While 
supplying hydraulic oil to said oil hydraulic cylinder and making said friction engagement equipment engage with it Although 
hydraulic oil is supplied at said oil hydraulic cylinder in the case of Accelerator ON and said friction engagement equipment is made 
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engaged in the control unit of the automatic transmission for cars which has an oil pressure control circuit equipped with the pressure 
regulation equipment which controls the oil pressure of the hydraulic oil supplied to the oil hydraulic cylinder at the time of (c) up 
shifting It is characterized by having the engagement release control means which controls oil pressure by said pressure regulation 
equipment to release said friction engagement equipment, holding the piston of said oil hydraulic cylinder to the stroke at the time of 
engagement, and the neighborhood in the case of Accelerator OFF. 

[0009] The above "Accelerator ON" is the case where "Accelerator OFF" does not have an operator's demand output and the 
accelerator operating member is not operated, in the case where accelerator operating members, such as an accelerator pedal, are 
operated according to an operator's output request. 
[0010] 

[Effect of the Invention] In the control unit of the automatic transmission for cars of the 1 st invention By presuming a synchronous 
duration until the input rotational speed of an automatic transmission reaches the synchronous rotational speed after up shifting with a 
synchronous time amount presumption means, and comparing with the stroke time amount beforehand memorized by stroke time 
amount storage Since the supply start time of the hydraulic oil to an oil hydraulic cylinder is controlled by the supply initiation control 
means, Even if the change rate of input rotational speed varies by dispersion in an engine property etc., it comes to be made for friction 
engagement equipment to always be engaged to predetermined timing to synchronous time amount (time amount in which input 
rotational speed carries out abbreviation coincidence with synchronous rotational speed). Thereby, the synchronous timing of input 
rotational speed and the engagement timing of friction engagement equipment shift, and generating of the off rise shock (feeling of a 
projection of a car) by clutch capacity occurring before a synchronization and the feeling of level luffing motion by clutch capacity 
occurring after a synchronization is controlled. 

[00 1 1 ] In the control unit of the automatic transmission for cars of the 2nd invention, since an input torque is restrict only while it is 
required for the predetermined torque capacity reservation which does not spoil the endurance of friction engagement equipment with 
an input torque limitation means when increase actuation of the accelerator operating member is carry out into the up shifting of a 
power-off condition, without spoiling the endurance of the friction material of friction engagement equipment, the time limit of an 
input torque is shorten as much as possible, and the lack of driving force can be improve. And since oil pressure of an oil pressure 
control circuit is made high with an oil pressure amendment means and the speed of supply of the hydraulic oil to an oil hydraulic 
cylinder is made quick when the input torque is restricted, it can be made for friction engagement equipment to be promptly engaged 
by predetermined torque capacity now, the time limit of an input torque can be shortened further, and the lack of driving force can be 
improved still more effectively. 

[0012] Although hydraulic oil is supplied at an oil hydraulic cylinder in the case of Accelerator ON and friction engagement 
equipment makes engaged in the control unit of the automatic transmission for cars of the 3rd invention at the time of up shifting, 
since oil pressure is controlled by pressure-regulation equipment to release friction engagement equipment, holding the piston of an oil 
hydraulic cylinder to the stroke at the time of engagement, and the neighborhood in the case of Accelerator OFF, even when the one 
way clutch is not had, there is no possibility that it may be in an engine-brake condition and a car may slow down. Moreover, since the 
piston of an oil hydraulic cylinder is held to the stroke at the time of engagement, and the neighborhood, when ON actuation of the 
accelerator is carried out, it can make friction engagement equipment engaged promptly, can form a predetermined gear stage, and can 
generate driving force promptly. That is, the same operation effectiveness as the case where an one way clutch is prepared is acquired 
by release of friction engagement equipment, and engagement control. 
[0013] 

[Embodiment of the Invention] The automatic transmission of this invention has friction engagement equipments which connect two 
or more rotation members of two or more epicyclic gear drives and the epicyclic gear drive of those mutually, or fix them to housing, 
such as a hydraulic clutch and a brake, and it is constituted so that engagement of the friction engagement equipment and two or more 
gear stages where a change gear ratio changes with combination of release may be formed. Although a gear change judgment is 
automatically made based on the vehicle speed, an accelerator control input, etc. and an up shifting command is issued, as for the up 
shifting of an automatic transmission, an up shifting command may be issued according to shift-lever actuation and switch actuation of 
an operator. Various driving sources, such as an electric motor which operates as a driving source of a car with the engine which 
operates by combustion of a fuel, or electrical energy, may be used. 

[0014] Although the control in the up shifting of the power-off condition of the 1st invention and the 2nd invention can judge whether 
it is Power OFF, for example from the rotational speed of the I/O member of a torque converter etc. and can also apply it to the up 
shifting of a power-off condition even when the accelerator operating member is operated, it may be applied only to the up shifting at 
the time of the accelerator OFF with which the accelerator operating member is not operated. [ it ] Moreover, you may be the clutch 
two clutch control which releases the friction engagement equipment which is forming the low-speed side gear stage, and only what 
carries out engagement control of the friction engagement equipment which only forms a high-speed side gear stage by existence of an 
one way clutch etc. may be used. 

[0015] The synchronous time amount presumption means of the 1st invention is constituted so that it asks for the synchronous 
rotational speed after the up shifting which becomes settled with the change gear ratio of the gear stage after up shifting, and the 
output rotational speed of an automatic transmission, and division of the rotational-speed difference of the synchronous rotational 
speed and a current input rotational speed may be carried out at the above-mentioned change rate and a synchronous duration may be 
found, while detecting the change rate of for example, input rotational speed. Although it can also consider that output rotational 
speed, i.e., the vehicle speed, is abbreviation regularity, a synchronous duration is also computable in a still higher precision by finding 
the change rate of output rotational speed from the present input rotational speed and output rotational speed, and change rates, such as 
it. 

[0016] The stroke time amount of an oil hydraulic cylinder changes with oil pressure of an oil pressure control circuit, and, as for the 
oil pressure, it is desirable it to usually come out to be adjusted by whenever [ output / of a driving source /, for example, engine 
throttle valve-opening, ] etc., and to set up the driving source outputs (whenever [ throttle valve-opening ] etc.) as a parameter for a 
certain reason. However, when controlling as a power-off condition only at the time of Accelerator OFF, constant value may be set up 
beforehand. Moreover, since it can also set up in consideration of other parameters, such as an oil temperature which influences stroke 
time amount, and the effect by the individual difference of an oil hydraulic cylinder is prevented, actual stroke time amount is detected 
and study amendment can be carried out serially. 

[001 7] When for example, a synchronous duration carries out abbreviation coincidence with stroke time amount, it is constituted so 
that supply of hydraulic oil may be started, but a supply initiation control means may delay supply start time intentionally [ in order to 
prevent an off rise shock certainly ], or in order to prevent a feeling of level luffing motion certainly, it may bring supply start time 
forward intentionally. 

[001 8] The input torque limitation means of the 2nd invention is constituted so that an input torque may be restricted only for between 
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the predetermined torque limitation time amount beforehand set to the oil hydraulic cylinder on the basis of the supply start time when 
supply of hydraulic oil was started for up shifting irrespective of increase actuation of an accelerator. By making elapsed time until 
increase actuation of the accelerator is carried out for example, from supply start time into a parameter, torque limitation time amount 
is set up with operation expression, a data map, etc. so that it may become so short that the elapsed time is long. 
[0019] Friction material does not necessarily have to carry out full engagement of the predetermined torque capacity which does not 
spoil the endurance of friction material, and the above-mentioned torque limitation time amount is time amount until it reaches the 
stroke end by the side of engagement of the piston of an oil hydraulic cylinder and engagement torque starts etc. Moreover, you may 
make it restrict an input torque until it detects or presumes not time amount but the oil pressure value of an oil hydraulic cylinder and 
the oil pressure value reaches reservation of a predetermined torque capacity at the set point which is the need and which was defined 
beforehand. 

[0020] When controlling the output of a driving source electrically according to the control input (accelerator control input) of for 
example, an accelerator operating member, a limit of an input torque is constituted irrespective of increase of an accelerator control 
input so that it may be made not to perform output increase control of a driving source or the amount of output increases may be 
controlled. When a driving source is mechanically connected with an accelerator operating member and is controlled directly, the 
input clutch prepared between automatic transmissions can be released, or slip control can be carried out, an input torque can be 
restricted, but when a driving source is an engine, it is also possible to perform load limitation by ignition timing control, fuel-oil- 
consumption control, etc. 

[0021] The oil pressure amendment means of the 2nd invention For example, when the oil pressure of an oil pressure control circuit is 
controlled according to the outputs (whenever [ throttle valve-opening ] etc.) of a driving source, Although the oil pressure of an oil 
pressure control circuit does not rise, either, unless output increase control of a driving source is performed irrespective of increase 
actuation of an accelerator operating member Various modes, such as raising the oil pressure of an oil pressure control circuit, or 
increasing oil pressure temporarily based on the amendment accelerator control input which multiplied by it and asked the accelerator 
control input for the predetermined correction factor (it is size from 1 ) according to an accelerator control input, are employable. 
[0022] Hereafter, the example of this invention is explained to a detail, referring to a drawing. Drawing 1 is a main point Fig. 
explaining the configuration of the transmission of the car with which this invention was applied, drawing — setting — the gaseous 
mixture for automobiles — the output of the engine 10 which are prime movers, such as an inhalation type internal combustion engine, 
a fuel-injection type internal combustion engine, or an external combustion engine, is inputted into an automatic transmission 14 
through a torque converter 1 2, and is transmitted to a driving wheel through the differential gear mechanism and axle which are not 
illustrated. An engine 10 is equivalent to a driving source. 

[0023] The above-mentioned torque converter 12 is equipped with the lock-up clutch 24 which links directly between the pump disk 
1 8 connected with the crankshaft 16 of an engine 10, the turbine rotor 22 connected with the input shaft 20 of an automatic 
transmission 14, and these pumps disks 18 and turbine rotors 22, and the stator 28 from which rotation of an one direction is prevented 
with the one way clutch 26. 

[0024] The above-mentioned automatic transmission 14 is equipped with the 1st change gear 30 which performs yes and two steps of 
low switches, and a go-astern gear stage and the 2nd change gear 32 which can switch four steps of advance. The 1st change gear 30 is 
equipped with the clutch CO and one way clutch F0 which were prepared between the HL epicyclic gear drive 34 which consists of a 
sun gear SO, a ring wheel R0, and the planet gear P0 that is supported by the carrier K0 pivotable and clenched by these sun gears SO 
and the ring wheel R0, and a sun gear SO and a carrier K0, and the brake B0 prepared between a sun gear SO and housing 41. 
[0025] The 1st epicyclic gear drive 36 which consists of the planet gear PI which the 2nd change gear 32 is supported by a sun gear 
SI, a ring wheel Rl, and the carrier Kl pivotable, and is clenched by these sun gears SI and the ring wheel Rl, The 2nd epicyclic gear 
drive 38 which consists of a sun gear S2, a ring wheel R2, and the planet gear P2 that is supported by the carrier K2 pivotable and 
clenched by these sun gears S2 and the ring wheel R2, It has the 3rd epicyclic gear drive 40 which consists of a sun gear S3, a ring 
wheel R3, and the planet gear P3 that is supported by the carrier K3 pivotable and clenched by these sun gears S3 and the ring wheel 
R3. 

[0026] The above-mentioned sun gear SI and the sun gear S2 of each other are connected in one, a ring wheel Rl, a carrier K2, and a 
carrier K3 are connected in one, and the carrier K3 is connected with the output shaft 42. Moreover, the ring wheel R2 is connected 
with the sun gear S3 in one. And a clutch CI is formed between a ring wheel R2 and a sun gear S3, and an intermediate shaft 44, and 
the clutch C2 is formed between the sun gear SI and the sun gear S2, and the intermediate shaft 44. Moreover, the brake Bl of the 
band format for stopping rotation of a sun gear S 1 and a sun gear S2 is formed in housing 41 . Moreover, between a sun gear S 1 and a 
sun gear S2, and housing 41, an one way clutch Fl and brake B-2 are prepared at the serial. This one way clutch Fl is constituted so 
that it may be made to be engaged, in case a sun gear S 1 and a sun gear S2 tend to carry out inverse rotation in the direction opposite 
to an input shaft 20. 

[0027] The brake B3 is formed between a carrier Kl and housing 41, and brake B4 and an one way clutch F2 are formed between a 
ring wheel R3 and housing 41 at juxtaposition. This one way clutch F2 is constituted so that it may be made to be engaged, in case a 
ring wheel R3 tends to carry out inverse rotation. 

[0028] Such an automatic transmission 14 is switched to either of the gear stages which are five steps of advance from which one step 
of go-astern and a change gear ratio differ one by one according to the actuation table shown in drawing 2 . In drawing 2 , O mark 
shows an engagement condition, a blank shows a release condition, and - shows the engagement condition when generating engine 
brake. When the shift lever 172 (refer to drawing 3 ) operated according to the shift pattern of drawing 5 is operated by "M (manual)" 
range which is an engine brake range, "3" range, "2" range, or "L" range, engine brake is generated in the maximum high-speed gear 
stage, for example, the thing made for brake B4 to be engaged in "L M range it runs only in the 1st ** gear stage, although engine brake 
is generated in transit which is the non-operating state (accelerator OFF) of an accelerator pedal 150 non-driving (power OFF) In the 
time of transit in the 1st ** gear stage in which the shift lever 1 72 is operated by "D" range Since the brake B4 is made to release and 
slipping of an one way clutch F2 and the slip of a ring wheel R3 are permitted in non-driving transit which is the non-operating state of 
an accelerator pedal 150 A power transfer path is released in an automatic transmission 14, and a car is considered as the coasting 
transit on which engine brake does not act. In "2" range in which gear change is performed in the 1st ** gear stage and the 2nd ** gear 
stage, by being made for a clutch CO to be engaged at the time of transit of the 2nd ** gear stage, engine brake is made possible, and 
by making a clutch CO release, the skid of an one way clutch F0 is permitted, and it considers as coasting transit in the 2nd ** gear 
stage of "D" range. Moreover, in "3" range in which gear change is performed in the 1st ** gear stage - 3rd ** gear stage, by being 
made for a brake Bl to be engaged at the time of transit of the 3rd ** gear stage, engine brake is made possible, and by making a brake 
Bl release, the skid of an one way clutch Fl is permitted, and it considers as coasting transit in "D" range. 
[0029] As shown in drawing 5 , while the above-mentioned shift lever 1 72 is operated to P (parking) range located in the cross 
direction of a car, R (reverse) range, N (neutral) range, D (drive) and M (manual) range, three range, two range, and L (low) range, the 
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support device is constituted so that between D range and M range may be operated by the longitudinal direction of a car. The manual 
valve which is not illustrated in the oil pressure control circuit 1 84 is connected with this shift lever 1 72, and a transit range is decided 
mechanically. Moreover, down range switch 1 86D of the pair by which depression actuation is carried out in order to switch a transit 
range to a low-speed side at the top- face side of the steering wheel 182 of a car, as shown in drawing 6 Rise range switch 186U of the 
pair pushed up and operated in order to be prepared and to switch a transit range to a high-speed side at the inferior-surf ace-of-tongue 
side of the steering wheel 1 82 It is prepared. The above-mentioned down range switch 1 86D And rise range switch 1 86U The 
actuation is validated by operating a shift lever 172 in M range location. 

[0030] Said clutches C0-C2, a brake BO - B4 are friction engagement equipments, such as a multi-plate type made [ friction material ] 
to carry out friction engagement by supplying hydraulic oil to an oil hydraulic cylinder, respectively based on the oil pressure, a veneer 
type, and a band type, and engagement and a release condition are switched by the oil pressure control circuit 1 84 (refer to drawing 
3). 

[0031] The oil pressure control circuit 184 is equipped with the circuit shown in drawing 4 . In drawing 4 , a sign 70 shows a 1-2 shift 
bulb, a sign 71 shows a 2-3 shift bulb, and the sign 72 shows the 3-4 shift bulb. The free passage condition in each gear stage of each 
port of these shift bulbs 70, 71 , and 72 is as being shown in each shift bulb 70, 71, and 72 bottom. In addition, the figure shows each 
gear stage. 

[0032] The oil hydraulic cylinder 52 of a brake B3 is connected to the brake port 74 which is open for free passage to input port 73 
through the oilway 75 in the 1st ** gear stage and the 2nd ** gear stage among the ports of the 2-3 shift bulb 71. The orifice 76 is 
infixed in this oilway and the absorber bulb 77 is connected between that orifice 76 and brake B3. When line pressure PL is rapidly 
supplied to a brake B3, this absorber bulb 77 inhales little oil pressure, and performs buffer action. Line pressure PL is controlled by 
the linear solenoid valve SLT (refer to drawing 3 ) according to the output of the engines 10, such as thetaTH, whenever [ throttle 
valve-opening ]. 

[0033] A sign 78 is B-3 control valve, and controls directly the engagement pressure PB3 of a brake B3. That is, the output port 83 
which this B-3 control valve 78 is equipped with the spool 79, the plunger 80, and the spring 81 infixed among these, and an oilway 75 
is connected to the input port 82 opened and closed with spool 79, and is made alternatively open for free passage by this input port 82 
is connected to the brake B3. Furthermore, this output port 83 is connected to the feedback port 84 formed in the tip side of spool 79. 
The port 86 which outputs D range ** (line pressure PL) is made open for free passage [ through an oilway 87 ] in the gear stage of the 
3rd more than ** among the ports of the 2-3 shift bulb 71 by the port 85 which carries out opening to the part which has arranged the 
above-mentioned spring 81 on the other hand. Moreover, the linear solenoid valve SLU is connected to the control port 88 formed in 
the edge side of a plunger 80, and it is signal pressure PSLU. It is made to act. Therefore, B-3 control valve 78 is the signal pressure 
PSLU which pressure regulation level is set up with the elastic force of a spring 81, and the oil pressure supplied to a port 85, and is 
supplied to a control port 88. It is constituted so that it is high, and the elastic force by the spring 81 may become large. 
[0034] The sign 89 in drawing 4 is a 2-3 timing bulb, and this 2-3 timing bulb 89 has the 2nd plunger 93 with which the 1st plunger 91 
has been arranged in the opposite side on both sides of spool 90 and the 1st plunger 91 in which the land of a minor diameter and the 
land of two major diameters were formed, the spring 92 arranged among these, and the spool 90. An oilway 95 is connected to the port 

94 of the pars intermedia of the 2-3 timing bulb 89, and this oilway 95 is connected to the port 96 made open for free passage in the 
gear stage of the 3rd more than ** by the brake port 74 among the ports of the 2-3 shift bulb 71. An oilway 95 branches on the way, it 
connects with the port 97 which carries out opening between said minor diameter lands and major-diameter lands through the orifice, 
and the port 98 made alternatively open for free passage by the above-mentioned port 94 is connected to the solenoid relay valve 100 
through the oilway 99. And the oil hydraulic cylinder 54 of brake B-2 is connected to the port which the linear solenoid valve SLU is 
connected to the edge of the 1st plunger 91 in the port which is carrying out opening, and carries out opening to the edge of the 2nd 
plunger 93 through the orifice. 

[0035] Said oilway 87 is for supplying and discharging oil pressure to brake B-2, and the minor diameter orifice 101 and the orifice 
102 with a check ball are infixed in the middle. Moreover, the major-diameter orifice 104 which equipped the oilway 103 which 
branched from this oilway 87 with the check ball opened when carrying out exhaust gas pressure from brake B-2 is infixed, and this 
oilway 103 is connected to the orifice control valve 105 explained below. 

[0036] The orifice control valve 105 is a bulb for controlling the exhaust-gas-pressure rate from brake B-2, brake B-2 is connected to 
the port 1 07 formed in pars intermedia so that it may be opened and closed with that spool 106, and said oilway 103 is connected to 
the port 108 formed in the drawing bottom from this port 107. From the port 107 which has connected brake B-2, the port 109 formed 
in the drawing bottom is a port made alternatively open for free passage in a drain port, and the port 1 1 1 of said B-3 control valve 78 is 
connected to this port 109 through the oilway 1 10. In addition, this port 111 is a port made alternatively open for free passage by the 
output port 83 which has connected the brake B3. 

[0037] The control port 1 12 formed in the edge of the opposite side is connected with the spring which presses spool 106 among the 
ports of the orifice control valve 105 through the oilway 1 13 in the port 1 14 of the 3-4 shift bulb 72. This port 1 14 is a port which 
outputs the signal pressure of the 3rd solenoid valve SL 3 in the gear stage of the 3rd less than **, and outputs the signal pressure of 
the 4th solenoid valve SL 4 in the gear stage of the 4th more than **. Furthermore, the oilway 1 1 5 which branched from said oilway 

95 is connected to this orifice control valve 105, and a drain port is made to open this oilway 1 15 for free passage alternatively. 
[0038] In addition, the port 1 16 which outputs D range ** in the gear stage of the 2nd less than ** in said 2-3 shift bulb 71 is 
connected to the port 1 1 7 which carries out opening to the part which has arranged the spring 92 among said 2-3 timing bulbs 89 
through the oilway 1 18. Moreover, the port 1 19 made open for free passage by said oilway 87 is connected to the solenoid relay valve 
100 through the oilway 120 in the gear stage of the 3rd less than ** among the 3-4 shift bulbs 72. 

[0039] A sign 121 is the signal pressure PSLN which shows the accumulator for brake B-2 and the linear solenoid valve SLN (refer to 
drawing 3 ) outputs to the back pressure room. Accumulator control ** Pac whose pressure was responded and regulated is supplied. 
Although D range ** (line pressure PL) will be supplied to the oil hydraulic cylinder 54 of brake B-2 through an oilway 87 if said 2-3 
shift bulb 71 is switched at the time of 2 ->3 gear change, piston 1 21 p of an accumulator 121 starts a rise by this line pressure PL. the 
abbreviation regularity which balances with above-mentioned accumulator control ** Pac to which the oil pressure (engagement 
pressure) PB2 supplied to brake B-2 energizes the spring 121s downward energization force and piston 121p downward while this 
piston 1 21 p is going up — you are made to increase gradually in connection with a spring 121s compression set strictly, and if piston 
1 21 p arrives at a rise edge, it will be raised to line pressure PL. That is, the engagement pressure PB2 of the gear change transient 
which piston 1 21 p moves becomes settled by accumulator control ** Pac. 

[0040] Others [ accumulator / 121 / with which engagement control of accumulator control ** Pac is carried out at the time of the 3rd 
** gear stage formation / for above-mentioned brake B-2 ], The accumulator for clutch CI by which engagement control is carried out 
at the time of the 1st ** gear stage formation although illustration is omitted, The accumulator for clutch C2 by which engagement 
control is carried out at the time of the 4th ** gear stage formation, and the accumulator for brake B0 by which engagement control is 
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carried out at the time of the 5th ** gear stage formation are also supplied, and the transient oil pressure at the time of engagement and 
release of that etc. is controlled. 

[0041] The sign 122 of drawing 4 shows C-0 exhaust valve, and the sign 123 shows the accumulator for clutch CO further. In order 
that C-0 exhaust valve 122 may make engine brake effective only in the 2nd ** gear stage in "2" range, hydraulic oil is supplied to the 
oil hydraulic cylinder 56 of a clutch CO, and it operates so that a clutch CO may be made engaged. 

[0042] If the port 1 1 1 of B-3 control valve 78 is open for free passage to the drain according to such an oil pressure control circuit 184, 
the pressure of the engagement pressure PB3 of a brake B3 can be directly regulated with B-3 control valve 78, and the pressure 
regulation level can be changed with the linear solenoid valve SLU. Moreover, if the location shown in the left half of drawing has the 
spool 106 of the orifice control valve 105, exhaust gas pressure becomes possible through this orifice control valve 105, therefore 
brake B-2 can control the drain rate from brake B-2. 

[0043] In the so-called clutch two clutch gear change engaged in brake B-2 on the other hand while releasing the gear change B3 in 
the 3rd ** gear stage from the 2nd ** gear stage, i.e., a brake, a gear change shock is suitably mitigable by controlling the release 
transient oil pressure of a brake B3, and the engagement transient oil pressure of brake B-2 based on the input torque of an input shaft 
20 etc. Also about other gear changes, the transient oil pressure of clutches CI and C2 or a brake B0 is controlled by regulating the 
pressure of accumulator control ** Pac by duty control of the linear solenoid valve SLN. 

[0044] Drawing 3 is drawing showing a control network, and the control input ACC of an accelerator pedal 150 is detected by the 
accelerator control input sensor 151 . According to an operator's demand output, treading- in actuation is carried out greatly, and an 
accelerator pedal 150 is equivalent to an accelerator operating member. The throttle valve 156 according to the control input ACC of 
an accelerator pedal 150 which opens and is set to angle (opening) thetaTH is formed in inhalation-of-air piping of the engine 10 of a 
car by the throttle actuator 154. Moreover, in order to control idle rotation of an engine 10, the ISC valve 153 which controls the 
inspired air volume at the time of throttle-valve 1 56 close by-pass bulb completely is formed in the bypass path 1 52 which makes the 
above-mentioned throttle valve 156 bypass for an idle roll control, rotational speed NE of an engine 10 The inhalation air content 
sensor 160 for detecting the engine-speed sensor 1 58 for detecting, and the inhalation air content Q of an engine 10, and temperature 
TA of inhalation air The close-by-pass-bulb-completely condition and its opening thetaTH of the inhalation air temperature sensor 162 
for detecting, and the above-mentioned throttle valve 156 The throttle sensor 164 with an idle switch for detecting, and rotational 
speed NOUT of an output shaft 42 Namely, the speed sensor 166 for detecting the vehicle speed V and the circulating water 
temperature TW of an engine 10 The cooling coolant temperature sensor 168 for detecting, and actuation of a brake The actuation 
position sensor 174 for detecting the brake switch 170 for detecting, and the actuated valve position PSH of a shift lever 172, and the 
rotational speed [ 0 (= turbine rotational speed NT) ] NIN NC of an input shaft 20, i.e., the rotational speed of a clutch CO Hydraulic 
oil temperature TOIL of the input-shaft rotation sensor 1 73 for detecting, and the oil pressure control circuit 1 84 The oil-temperature 
sensor 1 75 for detecting etc. is formed. Those sensors to the engine speed NE, the inhalation air content Q, and the inhalation air 
temperature TA Whenever [ throttle valve-opening ] thetaTH, the vehicle speed V, the engine-coolant water temperature TW, and the 
operating state BK of a brake, The actuated valve position PSH of a shift lever 172, the input-shaft rotational speed NC 0, and 
hydraulic oil temperature TOIL The signal to express is supplied to the electronic control 176 for engines, or the electronic control 178 
for gear change. 

[0045] The electronic control 176 for engines of drawing 3 is the so-called microcomputer equipped with CPU, RAM, ROM, and the 
input/output interface, and CPU processes an input signal according to the program beforehand memorized by ROM, using the 
temporary storage function of RAM, and performs various engine control. For example, a fuel injection valve 179 is controlled for 
fuel-oil-consumption control, an ignitor 1 80 is controlled for ignition timing control, the ISC valve 153 is controlled for idle speed 
control, and a throttle valve 156 is controlled by the throttle actuator 154 for traction control. The electronic control 176 for engines 
drives the throttle actuator 1 54 based on the actual accelerator pedal control input ACC from the relation shown in drawing 7 , and it 
makes thetaTH increase by whenever [ throttle valve-opening ] in control of a throttle valve 156, so that the accelerator pedal control 
input ACC increases. The above-mentioned electronic control 176 for engines is connected to the electronic control 178 for gear 
change, and mutual possible [ a communication link ], and a signal required for one side is suitably transmitted from another side. 
[0046] The electronic control 178 for gear change is also the same microcomputer as the above, and CPU processes an input signal 
according to the program beforehand memorized by ROM, using the temporary storage function of RAM, and drives each solenoid 
valves SL1, SL2, SL3, and SL4 or the linear solenoid valves SLU, SLT, and SLN of the oil pressure control circuit 1 84. Based on 
thetaTH and the vehicle speed V, the gear stage of an automatic transmission 14 is specifically determined whenever [ actual throttle 
valve-opening ] from the gear change diagram which is shown in drawing 8 and which was memorized beforehand, and solenoid 
valves SL1 , SL2, SL3, and SL4 are driven so that this determined gear stage may be formed. The continuous line of drawing 8 is an up 
shifting line, and a broken line is a down shifting line. 

[0047] When it succeeds in 2 ->3 up-shifting decision, drawing 9 and drawing 10 are the flow charts explaining the contents of signal 
processing performed by the above-mentioned electronic control 178 for gear change, and are repeatedly performed in the 
predetermined cycle time. The brake B3 with which drawing 1 1 is an example of the timing diagram at the time of activation of up 
shifting control of drawing 9 and drawing 10 , and the accelerator pedal control input ACC is forming the 2nd ** gear stage about 2- 
>3 up shifting at the time of the accelerator OFF of 0 is the time amount tl from which the accelerator pedal control input ACC 
became abbreviation 0. It sets and is released by the oil pressure control by said linear solenoid valve SLU. Moreover, subsequent time 
amount t2 Although the flow chart of drawing 9 and drawing 10 is performed by succeeding in 2 ->3 up-shifting decision, said 2-3 
shift bulb 71 is not switched immediately, and change-over control is performed at steps SI 8 and SI 9 of drawing 10 . The up shifting 
control performed according to the flow chart of this drawing 9 and drawing 10 is equivalent to the example of the 1st invention, and 
brake B-2 and an oil hydraulic cylinder 54 are equivalent to the friction engagement equipment of the 1 st invention, and an oil 
hydraulic cylinder, respectively. 

[0048] When return actuation of the accelerator pedal 150 was carried out, or the idle contact of the throttle sensor 164 judges whether 
it is ON and it is satisfied with step SI of drawing 9 with either, less than [ step S2 ] is performed, but when that is not right (i.e., when 
an accelerator pedal 1 50 is the power ON by which treading-in actuation is carried out), less than [ of drawing 10 / step S10 ] is 
performed. Since a throttle valve 156 is usually controlled according to the control input ACC of an accelerator pedal 150 like said 
drawing 7 , when an idle contact is ON, it is equivalent to the power-off condition of Accelerator OFF. 

[0049] At step S2 performed in the 2 ->3 up shifting of Power OFF, while the initial value of a flag "XCNCLINN" is OFF, it is turned 
ON at steps S 1 2 or S 1 6 of drawing 10 , and although a flag "XCNCLINN" judges whether it is OFF, after setting a flag "XAPROK" at 
step S3, in ON, less than [ of drawing 10 / step SI 7 ] is performed. At step S17, a flag "XAPROK" judges whether it is ON, while 
switching said 2-3 shift bulb 71 and making brake B-2 engaged so that hydraulic oil may be supplied to the oil hydraulic cylinder 54 
of brake B-2 at step SI 8, when a flag "XAPROK" is OFF, in ON, the 2-3 shift bulb 71 is switched, and it holds brake B-2 in the 
release condition so that the drain of the hydraulic oil in an oil hydraulic cylinder 54 may be carried out at step SI 9. The change of the 
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2-3 shift bulb 71 is performed by switching excitation of said solenoid valve SL 1, and un-exciting. 

[0050] Like drawing 1 1 , by 2->3 up shifting of Power OFF, a flag "XCNCLINN" is OFF and performs step S4 at the beginning 
following step S2. step S4 - change rate deltaNCO of the input rotational speed NC 0 - for example, this input rotational-speed NCOn 
from - input rotational-speed NC0n-l at the time of the last cycle while subtracting and computing - degree type (1) Synchronous 
duration Al until it follows and reaches the synchronous rotational speed after up shifting (NOUTxgamma 3) It computes, gamma 3 
The change gear ratio NOUT of the 3rd ** gear stage, i.e., input rotational-speed NCO/output rotational speed, it is . Moreover, (1) 
type is the output rotational speed NOUT. Namely, the vehicle speed V regards it as abbreviation regularity, current output rotational 
speed NOUT from - synchronous rotational speed (NOUT xgamma3) - asking - the rotational-speed difference of the synchronous 
rotational speed (NOUT xgamma3) and the current input rotational speed NC 0 - change rate deltaNCO - division - carrying out - 
synchronous duration Al Although it asks Output rotational speed NOUT The change rate delta of change rate deltaNOUT or 
synchronous rotational speed (NOUT xgamma3) is found, and it is the synchronous duration Al at a still higher precision. It is also 
computable. The part which performs step S4 among a series of signal processing by the electronic control 178 for gear change is 
functioning as a synchronous time amount presumption means. In addition, gamma 2 [ given in drawing 1 1 ] It is the change gear ratio 
of the 2nd ** gear stage. 

Al =(NOUTxgamma3-NC0)/deltaNC0 ... (1) [0051] At step S5, it is the above-mentioned synchronous duration A 1 . Stroke time 
amount Bl defined beforehand Allowances value CI for incorrect judging prevention It judges whether it is smaller than the added 
value (Bl+Cl). Stroke time amount Bl It is the time amount taken to reach the stroke end by the side of engagement of the piston of 
the oil hydraulic cylinder 54 of brake B-2. Although it changes with line pressure PL of said oil pressure control circuit 184 and the 
line pressure PL is controlled by said linear solenoid valve SLT according to thetaTH whenever [ throttle valve-opening ] Since this 
control is only performed when thetaTH is an abbreviation close by-pass bulb completely whenever [ throttle valve-opening ] with 
Accelerator OFF, based on line pressure PL in case thetaTH is an abbreviation close by-pass bulb completely whenever [ throttle 
valve-opening ], constant value is beforehand memorized by storage 1 88 (refer to drawing 3 ). Storage 1 88 can hold the contents of 
storage also with a power source OFF, and RAM, ROM, etc. with which the electronic control 178 for gear change is equipped can 
also be instead used for it. This storage 1 88 is equivalent to stroke time amount storage, and is the stroke time amount Bl . You may 
make it memorize the influencing oil temperature as a parameter. 

[0052] and Al >=B1+C1 while a case clears a flag "XAPROK" at step S6 and a flag "XAPRDLY" is set auto increment counter El 
although less than [ of drawing 10 / step S17 ] is performed and brake B-2 is held in the release condition, after making it 0 - Al — < - 
- Bl+Cl A case performs step S7. At step S7, it is the auto increment counter El . The contents are the allowances values CI for 
incorrect judging prevention. It judges whether it exceeded or not. El > CI After setting a flag "XAPRDLY" while performing step S9 
and clearing a flag "XAPROK" until it becomes, brake B-2 is held in the release condition at step SI 9 by performing less than [ of 
drawing 10 R> 0 / step S17 ]. 

[0053] on the other hand - El >C1 the condition of satisfying step S5 when it becomes - continuing - misjudgment - a law - 
allowances value CI for prevention only, when it continues After setting ON and a flag "XAPRDLY" and setting a flag 
"XCNCLINN" for a flag "XAPROK" at step S8, by performing less than [ of drawing 10 R> 0 / step S17 ] Supply of hydraulic oil is 
started to the oil hydraulic cylinder 54 of brake B-2 at step S 1 8. After all, it is the synchronous duration A 1 . Stroke time amount B 1 
When abbreviation coincidence is carried out If the 2-3 shift bulb 71 is switched, supply of the hydraulic oil to an oil hydraulic 
cylinder 54 is started and the supply start time of the hydraulic oil to an oil hydraulic cylinder 54 is controlled in this way Even if the 
change rate deltaNCO grade of the input rotational speed NC 0 varies by dispersion in an engine property etc. The stroke end by the 
side of the engagement of an oil hydraulic cylinder 54 to that the input rotational speed NC 0 turns into synchronous rotational speed 
(NOUT xgamma3) and abbreviation coincidence is reached, and brake B-2 comes to generate engagement torque. 
[0054] Time amount t3 of drawing 1 1 It is the time amount from which decision of step S5 was set to YES (affirmation). Time amount 
t4 It is the time amount from which decision of step S7 was set to YES, and is time amount t5. While the input rotational speed NC 0 
carries out abbreviation coincidence with synchronous rotational speed (NOUT xgamma3) It is the time amount which the piston of an 
oil hydraulic cylinder 54 reaches a stroke end, the engagement oil pressure PB2 starts, and the engagement torque of brake B-2 begins 
to generate. "Bl" in drawing 1 1 , and "CI " — respectively — the stroke time amount Bl and misjudgment — a law — allowances value 
CI for prevention It corresponds. It is a supply start condition that steps S5, S6, S7, and S8, S9, and the part that performs SI 7, SI 8, 
and SI 9 are functioning as a supply initiation control means among a series of signal processing by the electronic control 178 for gear 
change, and both decision of steps S5 and S7 is set to YES. In addition, after both decision of steps S5 and S7 is set to YES and supply 
of the hydraulic oil to an oil hydraulic cylinder 54 is started, in future cycles, step S3 and less than [ SI 7 ] are performed by setting a 
flag "XCNCLINN" to ON at step S8 following step S2. 

[0055] At step S10 of drawing 10 performed when decision of said step SI is NO (i.e., when it is Power ON), a flag "XAPROK" 
judges whether it is OFF, in OFF, step SI 1 is performed, but in ON (i.e., when supply of hydraulic oil is already started to the oil 
hydraulic cylinder 54), less than [ step S14 ] is performed immediately. A flag "XAPRDLY" judges whether it is ON, and in ON (i.e., 
when said below step S4 is already performed), at step SI 2, OFF and a flag "XCNCLINN" are set and it sets a flag "XAPROK" for a 
flag "XAPRDLY" in step SI 1 . Even when return actuation of the accelerator is carried out again after that and less than [ step S2 ] is 
performed by setting a flag "XCNCLINN", the supply condition of the hydraulic oil to an oil hydraulic cylinder 54 is maintained by 
performing step S3 following step S2. Moreover, when decision of step SI 1 is NO, at the time of the first cycle from which in other 
words it succeeded in 2 ->3 up-shifting decision in the state of Power ON by the case where began without still performing less than 
[ step S2 ], and less than [ step S10 ] is performed, a flag "XAPROK" is set at step SI 3. 

[0056] Therefore, a flag "XAPROK" is immediately set to ON and it is made to engage [ in the case of Power ON ] with brake B-2 
promptly by supplying hydraulic oil to an oil hydraulic cylinder 54 in step SI 8 in any case. 

[0057] It is the stroke time amount Dl as which it is step S15 and the elapsed time after starting supply of hydraulic oil to an oil 
hydraulic cylinder 54 was beforehand determined when a flag "XCNCLINN" was OFF, although the flag "XCNCLINN" judged 
whether it was OFF, less than [ step SI 7 ] was immediately performed when a flag "XCNCLINN" was ON, and hydraulic oil was 
supplied to the oil hydraulic cylinder 54 at step SI 8 in step S14. It judges whether it passed or not Stroke time amount Dl Said stroke 
time amount Bl It is the time amount taken to reach the stroke end by the side of engagement of the piston of the oil hydraulic 
cylinder 54 of brake B-2 similarly, and said storage 1 88 memorizes by making thetaTH into a parameter whenever [ throttle valve- 
opening ]. Moreover, for the elapsed time after starting supply of hydraulic oil to an oil hydraulic cylinder 54, the elapsed time is the 
stroke time amount Dl that what is necessary is just to measure the time amount after decision of said step SI 7 is set to YES with an 
increment counter, a timer, etc. If it reaches, a flag "XCNCLINN" will be set at step SI 6. 

[0058] therefore, even when supply of hydraulic oil is immediately started to an oil hydraulic cylinder 54 by 2->3 up shifting of Power 
ON Stroke time amount Dl When return actuation of the accelerator pedal 150 is carried out before passing The drain of the hydraulic 
oil in an oil hydraulic cylinder 54 is carried out by performing below step S4. When the supply start condition of steps S5 and S7 is 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 5/15/2006 



JP,2001-065679,A [DETAILED DESCRIPTION] 



Page 7 of 12 



satisfied, it comes to be made to engage with the synchronization of the input rotational speed NC 0 smoothly by abbreviation 
coincidence, and the off rise shock by sudden engagement of brake B-2 is prevented. Supply initiation of hydraulic oil to stroke time 
amount Dl Since the piston of an oil hydraulic cylinder 54 has already reached the stroke end when it passes, even if return actuation 
of the accelerator pedal 150 is carried out, supply of hydraulic oil is continued as it is by setting a flag "XCNCLINN." 
[0059] In the case of 2->3 up shifting of Accelerator OFF, by this example here Both decision of said steps S5 and S7 is set to YES, 
and it is the synchronous duration Al . Stroke time amount Bl Since the 2-3 shift bulb 71 is switched and supply of the hydraulic oil to 
an oil hydraulic cylinder 54 is started, when abbreviation coincidence is carried out, Even if the change rate deltaNCO grade of the 
input rotational speed NC 0 varies by dispersion in an engine property etc. The stroke end by the side of the engagement of the piston 
of an oil hydraulic cylinder 54 to that the input rotational speed NC 0 turns into synchronous rotational speed (NOUT xgamma3) and 
abbreviation coincidence is reached, and brake B-2 comes to generate engagement torque. Thereby, the synchronous timing of the 
input rotational speed NC 0 and the engagement timing of brake B-2 shift, and generating of the off rise shock by clutch capacity 
occurring before a synchronization and the feeling of level luffing motion by clutch capacity occurring after a synchronization is 
controlled. 

[0060] the condition that it is satisfied with this example of step S5 especially with existence of step S7 - continuing - misjudgment - 
a law — allowances value CI for prevention only — when it continues, in order to start supply of the hydraulic oil to the oil hydraulic 
cylinder 54 of brake B-2, the decision mistake resulting from the detection error of a rate sensor etc. is prevented. 
[0061] next, the configuration of drawing 1 - drawing 8 — abbreviation - it is the same and another example from which the contents 
of control at the time of gear change differ is explained. When it succeeds in 2 ->3 up-shifting decision, drawing 12 and drawing 13 
are the flow charts explaining the contents of signal processing performed by said electronic control 178 for gear change, and are 
repeatedly performed in the predetermined cycle time. Drawing 14 is an example of the timing diagram at the time of activation of up 
shifting control of drawing 12 and drawing 13 . The accelerator pedal control input ACC the brake B3 which is forming the 2nd ** 
gear stage about 2->3 up shifting at the time of the accelerator OFF of 0 If the accelerator pedal control input ACC becomes 
abbreviation 0, it will be released by the oil pressure control by said linear solenoid valve SLU. Subsequent time amount tl Or said 2-3 
shift bulb 71 is switched to the timing by the 1st invention for 2->3 up shifting, and supply of the hydraulic oil to the oil hydraulic 
cylinder 54 of brake B-2 is started. This time amount tl For example, time amount t4 of said drawing 1 1 It corresponds. The up 
shifting control performed according to the flow chart of this drawing 12 and drawing 13 is equivalent to the example of the 2nd 
invention, and brake B-2 and an oil hydraulic cylinder 54 are equivalent to the friction engagement equipment of the 2nd invention, 
and an oil hydraulic cylinder, respectively. 

[0062] At step Rl of drawing 12 , it judges whether the 2-3 shift bulb 71 was switched and supply of the hydraulic oil to the oil 
hydraulic cylinder 54 of brake B-2 was started by excitation of a solenoid valve SL I, un-exciting, etc. And when supply is not yet 
started, while performing step R2 and setting an auto increment counter "CBARP" to 0, it considers as the value TAP 1 corresponding 
to the accelerator called for at step R9 according to the accelerator pedal control input ACC according to the data map as shows the 
command value TAP to said drawing 7 whenever [ throttle valve-opening ]. If an auto increment counter "CBARP" is set to 0 at step 
R2, supply of the hydraulic oil to an oil hydraulic cylinder 54 will be started after that, decision of step Rl will be set to YES, and the 
elapsed time after supply initiation will be measured by the auto increment counter "CBARP" by no longer performing step R2. 
Moreover, whenever [ throttle valve-opening ], the command value TAP is outputted to the electronic control 176 for engines, it 
combines fuel-oil-consumption control etc., is performed, and controls engine power while the electronic control 176 for engines 
carries out closing motion control of the throttle valve 156 of an engine 10 according to the command value TAP whenever [ throttle 
valve-opening ]. 

[0063] In step R3, although the accelerator pedal control input ACC at the time of 2 ->3 up-shifting initiation (when decision of step 
Rl is set to YES) judges by whether it is the off rise of abbreviation 0, and whether the accelerator pedal control input ACC and the 
brake B3 are already released, and step R9 will be performed if it is not an off rise, as for the case of an off rise, a flag "XTRQDWN" 
judges whether it is OFF at step R4. A flag "XTRQDWN" expresses under throttle limit control activation, initial value is OFF, and at 
the time of the cycle of the beginning of this control, it is OFF, continues, and performs step R5. 

[0064] Decision value A2 to which the command value TAP was beforehand set whenever [ throttle valve-opening ] at step R5 It 
judges whether it is large. Decision value A2 It is forjudging whether treading-in actuation of the accelerator pedal 150 was carried 
out, and brake B-2 is a decision value A2 in a slip condition. The comparatively small value which does not spoil the endurance of 
friction material even if a corresponding engine torque acts is defined, and TAP<=A2 it is — if — although step R7 is performed 
immediately - TAP>A2 If it becomes, while performing step R6 and setting a flag "XTRQDWN", an auto increment counter 
"CTRQDWN" is set to 0. Shortly after a flag "XTRQDWN" is turned on, decision of said step R4 is set to NO in future cycles, and 
throttle limit control not more than step R10 of drawing 13 comes to be performed. Since step R6 is no longer performed, an auto 
increment counter "CTRQDWN" the elapsed time after decision of step R5 was set to YES arid step R6 was performed - if it puts in 
another way — whenever [ throttle valve-opening ] — the command value TAP — decision value A2 The throttle limit control time 
amount after exceeding will be measured. Time amount t2 of drawing 14 TAP>A2 It is the time amount from which it consisted of 
and decision of step R5 was set to YES. 

[0065] Although a flag "XTRQDWN" judges whether it is ON and performs step R9 at step R7 at the time of XTRQDWN=OFF, step 
R8 is performed at the time of XTRQDWN=ON. At step R8, a throttle time delay "CTAPDLY" is computed based on the contents of 
said auto increment counter CBARP by a data map, operation expression, etc. which were beforehand defined by relation as shown in 
drawing 15 . An auto increment counter "CBARP" measures the elapsed time from supply initiation of the hydraulic oil to an oil 
hydraulic cylinder 54, and a throttle time delay "CTAPDLY" is set as such short time amount that the elapsed time is long. If it is 
irrespective of treading-in actuation of an accelerator pedal 150 only for necessary minimum to delay the increment in an output of an 
engine 10 so that this throttle time delay "CTAPDLY" may not spoil the endurance of the friction material of brake B-2, and the 
elapsed time from hydraulic oil supply initiation excels, the piston stroke of an oil hydraulic cylinder 54 is large, and since need time 
amount until a predetermined torque capacity which does not spoil the endurance of friction material is obtain becomes short, a throttle 
time delay "CTAPDLY" is shorten. If a throttle time delay "CTAPDLY" is set to 0, substantially, throttle limit control is not 
performed, but only when the time amount from supply initiation of hydraulic oil to treading-in actuation of an accelerator pedal 150 
is short, throttle limit control will be performed. This throttle time delay "CTAPDLY" is equivalent to torque limitation time amount, 
and is beforehand memorized by storage 188. 

[0066] In addition, you may make it delay the increment in an output of an engine 10 irrespective of treading-in actuation of an 
accelerator pedal 150 until the contents (elapsed time from supply initiation) of the auto increment counter CBARP reach the time 
amount (t4-tl) in the constant value beforehand set not to spoil the endurance of the friction material of brake B-2, for example, 
drawing 14 , etc. Moreover, when decision of said step R5 is NO, as step R9 is performed immediately, decision of step R7 can also be 
omitted. 
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[0067] a ****** [ that the contents, i.e., throttle limit control time amount, of the auto increment counter "CTRQDWN" are smaller 
than a throttle time delay "CTAPDLY" at step RIO of drawing 13 ] - judging - between CTRQDWN<CTAPDLY - step Rl 1 - 
whenever [ throttle valve-opening ] — the command value TAP — said decision value A2 It fixes. By this, output increase of an engine 

10 is restricted irrespective of treading-in actuation of an accelerator pedal 150, the input torque to an automatic transmission 14 is 
restricted by the load limitation of the engine 10, and the endurance fall of the friction material of brake B-2 which is not equipped 
with still sufficient torque capacity is avoided. The part which performs steps R10 and Rl 1 among a series of signal processing by the . 
electronic control 178 for gear change is functioning as an input torque limitation means. 

[0068] Moreover, if it becomes CTRQDWN>=CTAPDLY, step Rl 2 will be performed and only a throttle time delay "CTAPDLY" 
will set the command value TAP as the value TAP 1 corresponding to an accelerator corresponding to the front accelerator pedal 
control input ACC from current whenever [ throttle valve-opening ]. That is, delay only a throttle time delay "CTAPDLY", it is made 
to correspond to the increment in the accelerator pedal control input ACC, and the command value TAP is made to increase by 
promptly whenever [ throttle valve-opening ]. 

[0069] Time amount t4 of drawing 14 It is the time amount by which step R12 came to be performed by setting decision of step R10 to 
NO. Moreover, time amount t3 of drawing 14 The piston of the oil hydraulic cylinder 54 of brake B-2 is the time amount which 
reached the stroke end by the side of engagement, while the engagement oil pressure PB2 starts, it is made to increase gradually in an 
operation of an accumulator 121, and the torque capacity (engagement torque) of brake B-2 is raised corresponding to the engagement 

011 pressure PB2. Said throttle time delay "CTAPDLY" is time amount t3 at least. To behind, in consideration of the stroke time 
amount of the piston of the oil hydraulic cylinder 54 which considered oil pressure boost amendment of step R14 etc., it is beforehand 
set by experiment etc. so that decision of step RIO may be set to NO. 

[0070] At step R13, an upper limit guard is prepared so that it may become one or less value TAP corresponding to the accelerator 
asked for the command value TAP according to the current accelerator pedal control input ACC whenever [ throttle valve-opening ]. 
That is, if it is one or less TAP<=TAP, it will remain as it is and will restrict to TAP=TAP1 at the time of TAP>TAP1 . 
[0071] Moreover, at step R14, hydraulic oil is promptly supplied to an oil hydraulic cylinder 54 by boosting temporarily line pressure 
PL of said oil pressure control circuit 184, and B-2 accumulator control ** (back pressure) Pac. Although line pressure PL and B-2 
accumulator control ** Pac are usually controlled .[ whenever / command value TAP or actual throttle valve-opening ] by the linear 
solenoid valves SLT and SLN according to thetaTH whenever [ throttle valve-opening ], specifically Multiply the actual accelerator 
pedal control input ACC or its correspondence value TAP 1 by the predetermined correction factor (it is size from 1) here, and the 
amendment accelerator control input TAP 2 is calculated. Based on the amendment accelerator control input TAP 2, line pressure PL 
and B-2 accumulator control ** Pac are controlled. In addition, if change of the accelerator pedal control input ACC is set to 0, the 
amendment accelerator control input TAP 2 will be decreased with predetermined rate of change, and line pressure PL and B-2 
accumulator control ** Pac will also be dwindled according to it The part which performs step R14 among a series of signal 
processing by the electronic control 1 78 for gear change is functioning as an oil pressure amendment means. 
[0072] the judgment time amount D2 as which the condition that the command value TAP is lower than the value TAP 1 
corresponding to an accelerator was beforehand determined whenever [ throttle valve-opening ] at step Ri5 a ******[ having 
continued above ] — or when the command value TAP judges whether it is full open and is [ whenever / throttle valve-opening ] 
satisfied also with either, a flag "XTRQDWN" is cleared at step R16, and the throttle limit control at the time of accelerator actuation 
of an off-rise ends. Judgment time amount D2 It is beforehand set up so that incorrect termination of control by hunting of the 
command value TAP and the value TAP 1 corresponding to an accelerator may not arise whenever [ by delicate accelerator actuation 
of an operator / throttle valve-opening ]. 

[0073] By the case where treading-in actuation of the accelerator pedal 150 is carried out into the 2 ->3 up shifting of Accelerator OFF 
by this example here When predetermined time is set up as a throttle time delay "CTAPDLY", namely, when treading-in actuation of 
the accelerator pedal 150 is carried out into predetermined time from supply initiation of the hydraulic oil to an oil hydraulic cylinder 
54 Only for the throttle time delay "CTAPDLY", the command value TAP is a decision value A2 whenever [ throttle valve-opening ]. 
Since it is restricted, there is no possibility of spoiling the endurance of the friction material of brake B-2. And since the throttle time 
delay "CTAPDLY" is set up so that only the necessary minimum which does not spoil the endurance of the friction material of brake 
B-2 may delay the increment in an output of an engine 10, the time amount of throttle limit control becomes short, and the feeling of 
slowness by the lack of driving force when breaking in and operating an accelerator pedal 150 is improved. Especially during the 
throttle limit control, in order to make high line pressure PL of the oil pressure control circuit 1 84 and to make quick the speed of 
supply of the hydraulic oil to an oil hydraulic cylinder 54, you come to be made for brake B-2 to be promptly engaged by 
predetermined torque capacity, and the time amount of throttle limit control becomes still shorter, and the lack of driving force is 
improved still more effectively. 

[0074] moreover, a throttle time delay "CTAPDLY" be set up based on the elapsed time from supply initiation of hydraulic oil to 
accelerator actuation, and since throttle limit control be perform, without care about the slowness after accelerator actuation, or the 
endurance of an engagement element, between the throttle time delay "CTAPDLY" can set up freely the supply timing of hydraulic oil 
to an oil hydraulic cylinder 54, and can improve an off rise shock, a feeling of level luffing motion, etc. (coexistence be possible). 
[0075] Moreover, since the endurance of brake B-2 is securable by throttle control or the oil pressure control, hard simplification, such 
as reducing the number of sheets of friction material, is possible, and weight, cost, dispersion, dependability, and engine performance 
(gear change shock etc.) improve. 

[0076] When direct contact pressure control of the oil pressure PB3 of the oil hydraulic cylinder 52 of a brake B3 is carried out with 
the linear solenoid valve SLU at the time of 1 ->2 up shifting, drawing 16 and drawing 17 are the flow charts explaining the contents 
of signal processing performed by said electronic control 1 78 for gear change, and are repeatedly performed in the predetermined 
cycle time. Drawing 18 is drawing showing the basic pattern of direct contact pressure control, it is drawing which explains phase 
PH=l-9, the command value DSLU at the time of carrying out duty control of the linear solenoid valve SLU, etc. in detail, and the 
amounts delta D5, delta D6, delta D8, and delta D9 of sweeps which are the rate of change of time amount T2-T5, T8, the set points 
D2-D4 of the command value DSLU, and the command value DSLU are beforehand memorized by storage 1 88. Although values, 
such as it, may be constant value, thetaTH, the accelerator pedal control input ACC, etc. are [ whenever / throttle valve-opening / 
corresponding to an input torque ] also memorizable by a data map, operation expression, etc. which are made into a parameter. 
Moreover, drawing 1919 is an example of the timing diagram which shows change of each part at the time of activation of 1 ->2 up- 
shifting control, and is time amount tl . It is the time amount to which said 1-2 shift bulb 70 was switched so that a 1 ->2 up-shifting 
command might be outputted and hydraulic oil might be supplied to the oil hydraulic cylinder 52 of a brake B3. The change of the 1-2 
shift bulb 70 is performed by switching excitation of said solenoid valve SL 2, and un-exciting. In the condition of having 
predetermined response delay DL to change of the command value DSLU, the engagement oil pressure PB3 of the oil hydraulic 
cylinder 52 of a brake B3 carries out abbreviation flattery, and is changed so that clearly from drawing 1919 . 
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[0077] Drawing 16 is for determining the phase PH in the basic pattern of drawing 18 , and activation is started by outputting said 1 - 
>2 up-shifting command. Step Q The flag Fl which expresses under control implementation with 1-1 judges whether it is ON, if it is 
ON, less than [ step Ql-4 ] will be performed continuously, but since the initial value of a flag Fl is OFF, it performs step Q 1-2 in 
OFF at the time of the first cycle. Step Q While setting up "2" as a phase PH, a timer Tim2 is reset and a time check is made to newly 
start in 1-2. Moreover, a flag Fl is set in step Ql-3. Thereby, in future cycles, less than [ step Ql-4 ] comes to be performed following 
stepQl-1. 

[0078] Step Q When it is set to phase PH=2 and the setup time T2 passes, when it is phase PH=2, and it judges whether the timer 
Tim2 went through the setup time T2 and is satisfied with 1 -4 namely, while setting up "3" as a phase PH by step Ql-5, a timer Tim3 
is reset and a time check is made to newly start. Step Q It succeeds in decision whether 1-6, Ql-8, Ql-10, and Ql-16 as well as step 
Ql-4 shift to the next phase PH, respectively. Moreover, while setting up "4" or "5" as a next phase PH like step Ql-5, a timer Tim4 or 
Tim5 is reset, and a time check is made to newly start in step Ql-7 and Ql-9. In Ql-1 1 and Ql-17, "6" or "9" is set up as a next phase 
PH. 

[0079] Step Q Phase PH judges whether the inertia phase began by any of "4" - "6" they are, and when satisfied, "7" is set up as a 
phase PH by step Ql-1 3 1-1 2. It is for example, a degree type (2) whether the inertia phase started. It can judge by whether it is 
satisfied. (2) gamma 1 of a formula It is the change gear ratio of the 1st ** gear stage, and is A3. It is an allowances value for incorrect 
judging prevention for preventing the incorrect judging by the speed sensor 166, the detection error of the input-shaft rotation sensor 
1 73, etc. Time amount t2 of drawing 19 It is the time amount from which the inertia phase began, and this drawing 19 is the case 
where it shifts to phase PH-7 from the condition of phase PH=5. 

NC0<NOUT xgammal-A3 ... (2) [0080] Step Q It is phase PH=7 and judges whether a synchronization is near, and when satisfied, 
while setting up "8" as a phase PH by step Ql-1 5, a timer Tim8 is reset and a time check is made to newly start in 1-14. It is for 
example, a degree type (3) whether a synchronization is near. It can judge by whether it is satisfied, namely, change rate deltaNCO of 
the input rotational speed NC 0 — for example, this input rotational-speed NCOn from — input rotational-speed NC0n-l at the time of 
the last cycle While subtracting and computing Decision value B3 as which a synchronous duration (NOUT xgamma2-NC0) / 
deltaNCO until it reaches the synchronous rotational speed after up shifting (NOUT xgamma2) were calculated, and the synchronous 
duration was determined beforehand It judges by whether it became below. Output rotational speed NOUT The change rate delta of 
change rate deltaNOUT or synchronous rotational speed (NOUT xgamma2) can be found, and a synchronous duration can also be 
computed in a still higher precision. 

B3 >(NOUT xgamma2-NC0)/ deltaNCO ... (3) [0081] Thus, if a sequential decision "of the phase PH is made, according to the flow 
chart of drawing 17 , the command value DSLU will be controlled for every determined phase PH of the. In step Q2-1 of drawing 17 
R> 7, Phase PH judges whether it is "1", and if it is PH=1, in step Q2-2, it will be made this command value DSLUi =D1 . Although 
Dl is the comparatively small set point defined beforehand, in this control, there is no phase PH=1, therefore the set point Dl is not 
used, either. 

[0082] Step Q In 2-3, Phase PH judges whether it is "2", and if it is PH=2, in step Q2-4, it will be made this command value DSLUi 
=D2. Phase PH=2 are a part for performing philharmonic the first to an oil hydraulic cylinder 52, and, as for the set point D2, 
comparatively big values, such as maximum, are set up. 

[0083] Step Q In 2-5, Phase PH judges whether it is "3", and if it is PH=3, in step Q2-6, it will be made this command value DSLUi 
=D3. in case it strokes and is alike and the piston of an oil hydraulic cylinder 52 attains phase PH=3, they are a part for making it a 
sudden engagement shock not come out by philharmonic's first residual pressure, and the set point D2 is set up so that oil pressure PB3 
may be lowered until low voltage standby pressure +alpha (minute value) considerable. Low voltage standby pressure is the oil 
pressure which can hold the piston of an oil hydraulic cylinder 52 to the stroke by the side of engagement, and the neighborhood, 
without making a brake B3 engaged. 

[0084] Step Q Phase PH judges whether it is "4", in 2-7, if it is PH=4, it will set to step Q2-8, and it is this command value DSLUi. 
Degree type (4) It follows and sets up. Phase PH=4 are the part promptly started to folding point oil pressure PB3* just before an 
inertia phase starts (refer to drawing 19 ) after the piston of an oil hydraulic cylinder 52 reaches a stroke end, and they are the folding 
point oil pressure PB3* at setup-time T four. It is the command value DSLUi to the corresponding set point (folding point command 
value) D4. Feedforward control is carried out so that it may be made to go up promptly. The sweep section SW1 of drawing 19 is 
folding point oil pressure PB3 * corresponding to [ are a part equivalent to these phase PH=4, and ] the folding point command value 
D4. In consideration of response delay DL, time amount T four etc. is set up so that it may reach before an inertia phase starts. The 
above-mentioned folding point command value D4 and time amount T four are set up with operation expression, a data map, etc. 
which make thetaTH etc. a parameter whenever [ accelerator pedal control input / corresponding to an input torque / ACC, or throttle 
valve-opening ]. 

DSLUi ={(D4-D3) /T-four} xTim+D3 ... (4) [0085] a ****** [ that Phase PH is "5 n or "7" in step Q2-9 ] - judging - PH= - if it is 5 
or 7 - step Q2-10 — setting — this command value DSLUi Degree type (5) It follows and sets up. phase PH= — the part to which the 
input rotational speed NC 0 is changed as promptly as possible, 5 and 7 preventing the gear change shock by change of the input 
rotational speed NC 0 — it is — fixed amount of sweeps deltaD5 looser than phase PH=4 -- command value DSLUi Feedforward 
control is carried out so that it may be made to change (increment). (5) DSLUi- 1 of a formula It is the last command value, the case 
where the inertia phase started in the condition of phase PH=5, and drawing 19 shifts to phase PH=7 — the sweep section SW2 — phase 
PH=, such as this, — it is equivalent to 5 (before time amount t2), and 7 (after time amount t2). 

DSLUi =DSLUi-l+deltaD5 ... (5) [0086] Step Q Phase PH judges whether it is "6", in 2-1 1, if it is PH=6, it will set to step Q2-12, and 
it is this command value DSLUi. Degree type (6) It follows and sets up. Phase PH==6 are the command value DSLUi at bigger amount 
of sweeps deltaD6 than amount of sweeps deltaD5 of phase PH=5 so mat it may be prepared when an inertia phase does not start, even 
if it is set to phase PH=5 and time amount T5 passes so that clearly from step Q1-10-Q1-12 of said drawing 16 , and an inertia phase 
may start promptly. Feedforward control is carried out so that it may be made to change (increment). In addition, these phase PH=6 are 
also omissible. 

DSLUi =DSLUi-l+deltaD6 ... (6) [0087] Step Q Phase PH judges whether it is "8", in 2-13, if it is PH=8, it will set to step Q2-14, and 
it is this command value DSLUi. Degree type (7) It follows and sets up. Phase PH=8 are a part for making it the Yuri return of the 
torque of the telophase of engagement not come out, when the input rotational speed NC 0 approaches the synchronous rotational 
speed after up shifting, and they are the command value DSLUi at fixed amount of sweeps deltaD8. Feedforward control is carried out 
so that it may be made to change (reduction). 

DSLUi =DSLUi-l-deltaD8 ... (7) [0088] Step Q Phase PH judges whether it is n 9 M , in 2-15, if it is PH=9, it will set to step Q2-16, and 
it is this command value DSLUi. Degree type (8) It follows and sets up. Phase PH=9 are the part which raises oil pressure PB3 to line 
pressure PL, after a brake B3 carries out full engagement and l->2 up shifting is completed, while the input rotational speed NC 0 
reaches synchronous rotational speed, and they are the command value DSLUi at fixed amount of sweeps deltaD9. Feedforward 
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control is carried out so that it may be made to change (increment). While the input rotational speed NC 0 reaches synchronous 
rotational speed, a brake B3 is made to carry out abbreviation full engagement of the time amount t3 of drawing 19 , and l->2 up 
shifting is the time amount which carried out abbreviation termination, and is carrying out abbreviation coincidence of it with the time 
of initiation of phase PH=9 by a diagram 

DSLUi =DSLUi-l+deltaD9 ... (8) [0089] Thus, in this example, while performing a change with the oil pressure inclination in a torque 
phase (sweep section SW1), and the oil pressure inclination in an inertia phase (sweep section SW2) by feedforward control Since it is 
carrying out by feedforward control not only about the sweep section SW1 but about the sweep section SW2, As shown in drawing 
20 , initiation of an inertia phase is detected from change of the input rotational speed NC 0. For example, switch oil pressure 
inclination or As compared with the case where feedback control of the sweep section SW2 is carried out so that the input rotational 
speed NC 0 may change with predetermined rate of change, a gear change shock, an endurance fall of the friction material of a brake 
B3, etc. resulting from response delay DL can be prevented. Although torque phase time amount will become long and the endurance 
of a gear change feeling or friction material will get worse if it lets the oil pressure inclination of a torque phase lie down in order to 
lessen effect of response delay DL, in this example, control in consideration of response delay DL is possible, without letting oil 
pressure inclination lie down. 

[0090] Study amendment of said folding point command value D4 (it corresponds to folding point oil pressure PB3*) is carried out so 
that a change with the oil pressure inclination in the above-mentioned torque phase (sweep section SW1) and the oil pressure 
inclination in an inertia phase (sweep section SW2) may be performed to timing always suitable irrespective of individual difference, 
aging, etc. on the other hand. The command value crookedness time amount to which the command value DSLU reaches the folding 
point command value D4 as shown in drawing 21 Namely, ST, When inertia phase start time when an inertia phase starts is set to IT, 
so that the SHINASHA phase start time IT may enter between the minimum time amount AT and the upper limit time amount BT on 
the basis of the command value crookedness time amount ST For example, the data map of the folding point command value D4 
memorized by storage 1 88 considering thetaTH as a parameter whenever [ throttle valve-opening ] is rewritten. The command value 
crookedness time amount ST is the time amount from which said phase PH^ were completed and step Ql-8 were set to YES, and the 
inertia phase start time IT is the time amount from which said step Ql -12 were set to YES. 

[0091] If study amendment of the above-mentioned folding point command value D4 is explained concretely, (a) of drawing 22 by the 
case where an inertia phase starts before the command value crookedness time amount ST Only response delay DL from the oil 
pressure level IT which took response delay DL into consideration from the inertia phase start time IT, i.e., inertia phase start time, the 
front command value DSLU Difference deltaDl with the folding point command value D4 It is based, the amount of amendments (in 
this case, subtraction value) is calculated from the operation expression defined beforehand, and what corresponds among the data 
maps of the folding point command value D4 memorized by storage 1 88 considering thetaTH as a parameter whenever [ throttle 
valve-opening ] is amended. Operation expression is difference deltaDl. It is determined that the amount of amendments (subtraction 
value) becomes large, so that it is large. 

[0092] (b) of drawing 22 By the case where an inertia phase starts before reaching the minimum time amount AT from the command 
value crookedness time amount ST Difference deltaD2 of the oil pressure level in the inertia phase start time IT, and the oil pressure 
level in the minimum time amount AT It is based. The amount of amendments (in this case, subtraction value) is calculated from the 
operation expression defined beforehand, and what corresponds among the data maps of the folding point command value D4 
memorized by storage 1 88 considering thetaTH as a parameter whenever [ throttle valve-opening ] is amended. Operation expression 
is difference deltaD2. It is determined that the amount of amendments (subtraction value) becomes large, so that it is large. 
[0093] (c) of drawing 22 By the case where an inertia phase starts after having gone through the upper limit time amount BT from the 
command value crookedness time amount ST Difference deltaD3 of the oil pressure level in the inertia phase start time IT, and the oil 
pressure level in the upper limit time amount BT It is based. The amount of amendments (in this case, aggregate value) is calculated 
from the operation expression defined beforehand, and what corresponds among the data maps of the folding point command value D4 
memorized by storage 1 88 considering thetaTH as a parameter whenever [ throttle valve-opening ] is amended. Operation expression 
is difference deItaD3. It is determined that the amount of amendments (aggregate value) becomes large, so that it is large. In addition, 
you may make it change the operation expression of the amount of amendments by whether said phase PH=6 occurred. 
[0094] When the inertia phase start time IT is contained between the minimum time amount AT and the upper limit time amount BT 
on the basis of the command value crookedness time amount ST, the folding point command value D4 is not amended. 
[0095] In the field in which the change in the folding point command value D4 has fixed relation to the change in thetaTH, for 
example like the field QE of drawing 23 on the occasion of rewriting of the data map of the folding point command value D4 
whenever [ throttle valve-opening ], it is desirable to carry out study amendment so that the correlation may be maintained. That is, 
although there is a correlation to which the folding point command value D4 also becomes large in Field QE as thetaTH becomes large 
whenever [ throttle valve-opening J, it is (a) of drawing 24 , for example. When amendment [ like ] is performed, the correlation stops 
realizing. For this reason, as shown in drawing 24 (b), it rewrites about other folding point command values D4 in Field Q so that the 
above-mentioned correlation may be maintained. 

[0096] Thus, since an inertia phase is started to predetermined timing to the command value crookedness time amount ST irrespective 
of individual difference, aging, etc. whenever it carries out study amendment of the folding point command value D4, when it 
originates in individual difference or aging and the generating timing of an inertia phase shifts, it is prevented that a gear change shock 
occurs or the endurance of the friction material of a brake B3 falls. 

[0097] Moreover, without caring about delay, or AKYUMU and the shock of gear change, priority can be given to a shock at the time 
of the power OFF, such as Accelerator OFF, and it can let oil pressure inclination lie down at it. 

[0098] Moreover, thetaTH can learn low voltage standby pressure required for the piston stroke of the oil hydraulic cylinder 52 of a 
brake B3 whenever [ throttle valve-opening ] by deducting a part for the oil pressure equivalent to an input torque from the folding 
point command value D4 (or folding point oil pressure PB3*) of the super-low opening of an abbreviation close by-pass bulb 
completely. 

[0099] Moreover, since dispersion in inertia phase initiation timing decreases, only by the rotational-speed sensor, detection can 
presume the degree of completion of the difficult torque phase, and can use for initiation of various gear change control, for example, 
the torque down control from just before inertia phase initiation, etc. It is also possible by abolishing the sensor for torque phase 
detection to aim at a cost cut. 

[0100] Moreover, by learning the optimal folding point command value D4 (or folding point oil pressure PB3*), the accelerator pedal 
150 under control of others using the folding point command value D4 (or folding point oil pressure PB3*), for example, gear change, 
steps on, it increases, and the shock and dispersion at the time of operation of **s, such as control, are reduced at the time of the re- 
engagement after step on return or brake B3 release. 

[0101] In addition, also in oil pressure devices with an accumulator, such as brake B-2, a folding point can be detected using an oil 
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pressure sensor or oil pressure estimation logic, and study amendment of line pressure or the accumulator back pressure can be carried 
out. 

[0102] Moreover, while fixing the oil pressure inclination (command value inclination) of phase PH=4, it may be made for study to 
amend sweep time amount T four, and while fixing sweep time amount T four, you may make it study amend oil pressure inclination 
(command value inclination). 

[0103] Drawing 25 is a timing diagram explaining the case where torque down control of an engine 10 is performed at the time of the 
above-mentioned 1 ->2 up shifting, a torque down is started in feedforward before the inertia phase initiation riming expected, and the 
amount of torque downs at that time is also enlarging gradually, and the endurance of a gear change shock and the friction material of 
a brake B3 is improved. This is study-amended [ of study amendment of the above-mentioned folding point command value D4, 
sweep time amount T four, or the oil pressure inclination (command value inclination) of phase PH=4 ], and in other words, it is 
performed on the assumption that study amendment of the direct contact pressure control of the oil hydraulic cylinder 52 of a brake B3 
is carried out, so that an inertia phase may always be started from the command value crookedness time amount ST to predetermined 
timing. 

[0104] When it explains concretely, it is the gear change output time amount tl . While considering as criteria and predicting the time 
amount (A5+B5) by said inertia phase start time IT it was beforehand set up from the prediction time amount (A5+B5) — appearing 
above — time amount C5 the deducted time amount (A5+B5-C5) - gear change output time amount tl from - when it passes, torque 
down control is started. Time amount A5 What is necessary is to be the time amount which said phase PH=4 end, and just to add the 
setup time T2, T3, and T four. Moreover, time amount B5 What is necessary is to be the time amount from the command value 
crookedness time amount ST to the inertia phase start time IT, and just to use the minimum time amount AT, in preventing certainly 
the endurance fall of the average (AT+BT) of the minimum time amount AT and the upper limit time amount BT / 2, or friction 
material when study amendment of the folding point command value D4 is performed like said drawing 21 and drawing 22 . Torque 
down control of an engine 10 can be performed by closing control of a throttle valve 156. 

[0105] If it does in this way, the input torque before and behind initiation of the inertia phase which influences the endurance of the 
friction material of a brake B3 greatly can be reduced certainly. 

[0106] Moreover, in order to start a torque down from before inertia phase initiation, even if it lowers the engagement oil pressure PB3 
somewhat, the relation of "the engagement torque > input torque of a brake B3" can attain now promptly after a torque down, and the 
range compatible in endurance and a shock spreads. Thereby, the cost for endurance reservation, such as reducing the number of 
sheets of for example, friction material, is reducible. 

[0107] Moreover, since initiation of an inertia phase is predicted in this way and a torque down is started before it, ** is effectively 
utilizable also by the bad torque down technique of responsibility, such as throttle closing control, expecting response delay and 
starting in feedforward. The torque down by throttle closing control can perform torque down control with positive and high 
dependability, although responsibility is bad. 

[0108] When changing the engagement condition of said brake B3 by whether it is Accelerator OFF in the example below drawing 
16 , drawing 26 is a flow chart explaining the contents of signal processing performed by said electronic control 1 78 for gear change, 
and is repeatedly performed in the predetermined cycle time. Drawing 27 is the time amount tl of Power ON which is an example of 
the timing diagram at the time of control activation of drawing 26 , and thetaTH is opening whenever [ throttle valve-opening ]. It sets, 
a 1 ->2 up-shifting command is outputted, the 1-2 shift bulb 70 is switched, and it is time amount t2. It sets, thetaTH serves as an 
abbreviation close by-pass bulb completely whenever [ throttle valve-opening ], and it is time amount t3. It is the case where treading- 
in actuation of the accelerator pedal 150 is carried out again. The up shifting control performed according to the flow chart of this 
drawing 26 is equivalent to the example of the 3rd invention, a brake B3 and an oil hydraulic cylinder 52 are equivalent to the friction 
engagement equipment of the 3rd invention, and an oil hydraulic cylinder, respectively, and the linear solenoid valve SLU which 
carries out direct contact pressure control of the oil pressure PB3, and said B-3 control valve 78 are equivalent to pressure regulation 
equipment, moreover, the inside of a series of signal processing by the electronic control 1 78 for gear change — drawing 26 — each - 
the part which performs step Q3-1-Q3-6 is functioning as an engagement release control means. 

[0109] Drawing 26 is performed in parallel to the time of activation of the flow chart of said drawing 16 and drawing 17 , and it sets a 
flag F2 by step Q3-6 step Q3-1 while the idle contact of the throttle sensor 164 judges whether it is ON, and it releases a brake B3 by 
step Q3-5, when thetaTH is the accelerator OFF of an abbreviation close by-pass bulb completely whenever [ ON, i.e., throttle valve- 
opening, ]. Step Q Release of the brake B3 of 3-5 holds the piston of an oil hydraulic cylinder 52 by the oil pressure control by said 
linear solenoid valve SLU to the stroke by the side of engagement by the piston of an oil hydraulic cylinder 52, and the neighborhood, 
without making the low voltage standby B3, i.e., a brake, engaged, and is the low voltage standby command value DX. thetaTH is set 
as the value which deducted a part for the oil pressure equivalent to an input torque from the folding point command value D4 of the 
super-low opening of an abbreviation close by-pass bulb completely whenever [ throttle valve-opening ]. Since study amendment is 
carried out, the folding point command value D4 can hold the piston of an oil hydraulic cylinder 52 in the low voltage standby 
condition in a high precision, the above-mentioned step Q3-5 interrupt the flow chart of drawing 16 and drawing 1 7 , and they are 
carried out preferentially - having — drawing 27 - phase PH= — step Q3-5 carry out at the time of 5 or 7 - having — the command 
value DSLU — low voltage standby command value DX up to — it is the case where it is dropped. 

[01 10] On the other hand, when step Q3-1 is NO, at the time of the accelerator ON of OFF of an idle contact, step Q3-2 are performed 
and a flag F2 judges whether it is ON. When the initial value of a flag F2 is OFF, and it ended as it is in OFF at first in the case of the 
up shifting of Accelerator ON, but treading-in actuation of the accelerator pedal 150 is carried out in the middle of the up shifting (off- 
rise) of Accelerator OFF, or when it becomes Accelerator OFF while having been the up shifting of Accelerator ON and treading-in 
actuation of the accelerator pedal 1 50 is carried out again after that, a flag F2 is ON, and it performs less than [ step Q3-3 ] 
continuously. 

[0111] Step Q While setting up "4" as a phase PH, a timer Tim4 is reset to 0 and a time check is made to newly start in 3-3. Moreover, 
a flag F2 is cleared in the following step Q3-4. Therefore, direct contact pressure control by said drawing 16 and drawing 1 7 R> 7 will 
be performed from the condition of phase PH=4, and it is made for a brake B3 to be engaged promptly after that. 
[0112] By the way, at the time of treading-in actuation of an accelerator pedal 150, although changing rapidly is common as for 
thetaTH as shown in drawing 27 , it sets [ whenever / throttle valve-opening / corresponding to the accelerator pedal control input 
ACC / whenever / such throttle valve-opening ] up the folding point command value D4 using thetaTH2 whenever [ amendment 
throttle valve-opening / which added raw ** equivalent to the response delay of an engine 10 ] at the time of change of thetaTH. 
Moreover, command value DSLUi in phase PH=4 On the occasion of a setup, the folding point command value D4 is calculated for 
every cycle based on thetaTH2 whenever [ amendment throttle valve-opening / which goes up for every cycle ], and it is the above (4) 
about the folding point command value D4. It substitutes for a formula and is the command value DSLUi. It computes, for example, 
(a) of drawing 28 a continuous line — the process of phase PH=4 — whenever [ throttle valve-opening ] — thetaTH (or whenever 
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[ amendment throttle valve-opening ] thetaTH2) — thetaTHa from — thetaTHb It is drawing showing the command value DSLU at the 
time of changing, up to — It is thetaTTia at first. Corresponding folding point command value D4a It uses and is the command value 
DSLUi. Although computed, the folding point command value D4 also changes with change of thetaTH (or thetaTH2) whenever 
[ throttle valve-opening ], and in the last, it is thetaTHb. Corresponding folding point command value D4b It becomes. Thereby, the 
command value DSLU is raised toward the always suitable folding point command value D4 at the time of change of thetaTH 
whenever [ throttle valve-opening ], and an inertia phase is started to predetermined timing on the basis of the command value 
crookedness time amount ST which reaches the folding point command value D4. 

[0113] In this example, although hydraulic oil is supplied at an oil hydraulic cylinder 52 in the case of Accelerator ON and a brake B3 
is made engaged at the time of 1 ->2 up shifting, since an oil hydraulic cylinder 52 is released in the case of Accelerator OFF, even 
when it does not have the one way clutch, there is no possibility that it may be in an engine brake condition and a car may slow down. 
Namely, although engine brake will not act by slipping of an one way clutch F0 if a brake B3 is made engaged while said clutch CO 
had been made engaged, engine brake (negative torque) occurs with the rotation fall of an engine 10 and a clutch CO is released In this 
example, by releasing a brake B3, it is permitted that the input rotational speed NC 0 falls exceeding synchronous rotational speed 
(NOUT xgamma2), and it is prevented that engine brake occurs. It becomes unnecessary therefore, to release a clutch CO one by one at 
die time of 1 ->2 up shifting. 

[01 14] Moreover, the oil pressure PB3 supplied to an oil hydraulic cylinder 52 at the time of release of the above-mentioned brake B3 
is the low voltage standby command value DX. Since it is controlled by corresponding low voltage standby pressure and the piston of 
an oil hydraulic cylinder 52 is held to the stroke at the time of engagement, and the neighborhood, when treading-in actuation of the 
accelerator pedal 1 50 is carried out, a brake B3 can be made engaged promptly, the 2nd * * gear stage can be formed, and driving force 
can be generated promptly. 

[0115] In addition, although the above-mentioned example is a thing at the time of 1 ->2 up shifting, it is possible to perform same 
engagement release control during transit of the 2nd ** gear stage. 

[0116] As mentioned above, although this etc. is 1 operation gestalt to the last although the example of this invention was explained to 
the detail based on the drawing, for example, said example explained 2->3 up shifting and 1 ->2 up shifting, this invention — depending 
on the configuration of an automatic transmission,, it may be applied to other up shifting — can be carried out in the mode which added 
various modification and amelioration based on this contractor's knowledge. 
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* NOTICES * 
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1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a main point Fig. explaining the configuration of the transmission of the car with which this invention was applied. 
[Drawing 2] In the automatic transmission prepared in the car of drawing 1 , it is a graph explaining relation with the combination of 
actuation of the hydraulic friction engagement equipment for attaining two or more gear stages and it. 

[Drawing 31 In the car of drawing 1 , it is a block diagram explaining the electric configuration of the control device for controlling an 
engine and an automatic transmission. 

[Drawing 4] It is drawing showing a part of oil pressure control circuit of drawing 3 . 
[Drawing 5] It is drawing showing the shift pattern of the shift lever of drawing 3 . 

[Drawing 6] It is the side elevation of a steering wheel in which the rise range switch and down range switch of drawing 3 were 
prepared. 

[Drawing 7] It is a property for controlling the throttle actuator of drawing 3 , and is drawing showing relation with thetaTH whenever 
[ accelerator pedal control input ACC and throttle. valve-opening ]. 

[Drawing 8] It is drawing showing the gear change diagram used for gear change control by the electronic control for gear change of 
drawing 3 . 

[Drawing 9] It is the flow chart which explains control at the time of the gear change at the time of 2->3 up shifting being performed 
in the equipment of drawing 1 . 

[Drawing 10] It is a flow chart explaining a continuation of drawing 9 . 

[Drawing 1 1] It is an example of the timing diagram which shows change of each part when gear change control is performed 
according to the flow chart of drawing 9 and drawing 10 . 

[Drawing 12] It is the flow chart which explains another example of control at the time of the gear change at the time of 2->3 up 

shifting being performed in the equipment of drawing 1 . 

[Drawing 13] It is a flow chart explaining a continuation of drawing 12 . 

[Drawing 14] It is an example of the timing diagram which shows change of each part when control is performed according to the flow 
chart of drawing 12 and drawing 13 at the time of gear change. 

[Drawing 15] It is drawing explaining the relation of the throttle time delay CTAPDLY and Counter CBARP which are computed at 
step R8 of drawing 12 . 

[Drawing 16] It is the flow chart which explains control at the time of the gear change at the time of l->2 up shifting being performed 
in the equipment of drawing 1 , and is for determining the phase PH at the time of performing direct contact pressure control of a 
brake B3. 

[Drawing 17] It is a flow chart explaining the actuation at the time of setting up the command value DSLU of the linear solenoid valve 
which performs direct contact pressure control for every phase PH determined by drawing 16 . 

[Drawing 18] It is drawing explaining drawing 16 and the basic pattern of direct contact pressure control controlled according to the 
flow chart of drawing 17 . 

[Drawing 19] It is an example of the timing diagram which shows change of each part when direct contact pressure control is 
performed according to the flow chart of drawing 16 and drawing 17 . 

[Drawing 20] It is an example of the timing diagram at the time of performing direct contact pressure control using feedback control, 
and is drawing corresponding to drawing 19 . 

[Drawing 21] It is drawing for explaining study amendment of drawing 16 and the folding point command value D4 in direct contact 
pressure control of drawing 17 . 

[Drawing 22] It is drawing which explains study amendment of drawing 2 1 concretely. 

[Drawing 23] In study amendment of drawing 21 , it is drawing explaining an example of the data map of the folding point command 
value D4 memorized considering thetaTH as a parameter whenever [ throttle valve-opening ]. 

[Drawing 24] In case the data map of drawing 23 is rewritten by study amendment, it is drawing explaining the case where a 
fundamental correlation is maintained. 

[Drawing 25] It is an example of the timing diagram which shows change of each part in case torque down control is performed at the 
time of 1 ->2 up shifting. 

[Drawing 26] In direct contact pressure control of drawing 16 and l->2 up shifting of drawing 17 , it is a flow chart explaining the 
actuation in the case of releasing a brake B3 at the time of Accelerator OFF. 

[Drawing 27] It is an example of the timing diagram which shows change of each part when control of drawing 26 is performed. 
[Drawing 28] It is the command value DSLUi at step Q2-8 of drawing 17 . In case it sets up, it is drawing explaining the case where 
thetaTH changes whenever [ throttle valve-opening ], and it is (a). Drawing and (b) which show change of the command value DSLU 
It is drawing which explains relation with thetaTH whenever [ folding point command value D4 and throttle valve-opening ]. 
[Description of Notations] 

14: an automatic-transmission SLU: linear solenoid valve (pressure-regulation equipment) — NC0:input rotational-speed 
NOUT :output rotational-speed A — 1 synchronous duration B 1 :stroke time amount 52 and a 54:oil hydraulic cylinder 78:B-3 
control valve (pressure-regulation equipment) 150: — an accelerator pedal (an accelerator operating member) The electronic control for 
178:gear change A 184: oil -pressure control circuit 188: — store (stroke time-amount store) B-2 and B3:brake (friction engagement 
equipment) 

Step S4: Synchronous time amount presumption means 
Step S5 - S9, S17-S19: Supply initiation control means 
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Steps Rl 1 and Rl 2: Input torque limitation means 

Step R14: Oil pressure amendment means 

Step Q3-1-Q3-6: Engagement release control means 



[Translation done.] 
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[Drawing 2] 





CO 


C1 


C2 


BO 


B1 


B2 


B3 


B4 


FO 


F1 


F2 


N 




o 




















Rev 






o 


O 








O 








1st 


O 


o 












• 


O 




o 


2nd 


• 


o 










O 




o 






3rd 


O 


o 






• 


o 






o 


O 




4* 


o 


o 


o 






A 






O 






5th 




o 


o 


o 




A 














http://www4ipdl.ncipi.gojp/cgi-bin/trEin_web_cgi_ejje 5/15/2006 



JP,2001-065679,A [DRAWINGS] 



Page 2 of 1 0 



[Drawing 5] 
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* v n glf * (75 h * ^ ft £ jfcft-f Ztciblz * M-tZ A 

* h^S:*JPfi-r5A* b^ftJPfi^Sfc, (d) tOA 

miE»EESOffli[H]K«0?ffiEESrffi< LTmlEfftJEv^y > 

[0 0 0 8] g§3?B9§f;i, (a) fflEE->y >^fd«toT* 

fc, (b) StJEMJEEvy >^df^»fflSretiteLTmE»» 
«^3£B£*&Sii:3i: £ tic. -t^MJE^y ^^fcfit 

ld*3^T, (c) r h^F^T^ir/VON60®^ 
tt«FE»ffi^y >^^f»M«:«»UT«rE»l(8«*aaS 
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«»U*36* b«uEJ»»«-&3fi«Sr»»i-S ± 5 KituEfS 

[0 0 0 9] _hE rr*ir/UONj £f3\ 
ri^f£$*xT^ rr^irA-OFFj ttt, 31 

;o [ooio] 

-COPIJHBfBWIIBtrJtfeL, * h n — *B*|H]EttSSBtc 

So 

[00 11] »2 5gM^*Mffle»^»»co*J»««*c: 

*3V^Ttt, ^ , 7-OFFftl^777 e v/7 h^(^7^ir 

fc*< A* h/v^OflfillR#mS:-e UTig»j 
ix5#*ctt % ttBE«jE*»^J:5»BEfW1Wllltt^jBBE*: 

«fc A* h^^^ftypft^WSr— 

[0012] iS3SSno«mffiSlbK9«loiH«ittB(c 

7^ir;i^OF FOS^PiffiEv'y y^Ot 0 ^ h 

> i» y u - =3r tz o r «m a 4 
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Z><DX&>Z> 0 
[0013] 

SixSt^tftv^ *Pn Otitis i Ltli »I-gd^ 

[0 0 14] |2l^!7-OFF» 

EHKSAftir^fe^l?— OF Fti^fa&Wmi'X. '<V 
tfs, r^^/^akf^^fB»^l^f^Si^Tv^*v^r^•fe/^OF 

F^7y^7 b<DWzmm£tlZ> h<DXh^\ 4 

-£ 3 ^^«^SB £ £ *r <a t> <n x h A v \ 

[0015] mi%m<omm^mm^m\±. 

tie J: 9* S&OA*iH]^gE*3±t/m*lHlte5SflEfc-t 
[0 0 16] fflj£'>y >y<DX hn- *B#Rflte, nEflij 

3ei-4rtd*H*UV\ fib, ^7-OFF«iiLT 
T^ir/voF F^^:t't*JffllSrl8JEi-S»'fr^tt, 
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[0017] wieHttnoff^ftB. MAaransm^n 

ho — ^«rHI4:l»— aufc**cf^»»(D«»SrBI!*ft 

70 [0 0 18] *2*W<0AA hA^IMH^Iktt, 

7y^>7 h^fci&KjfiJESxy V^fc ft* jft IJB 

CD h/v-^ftJRB^flB^m^tt, T^ir/ucoti^m^b 
-TA* h/^Sr»JPfi-rSJ:5tw*fiS;$ti5 0 h/W»JR 

[0 0 19] JS«WoW4M4«rfifc5 r t^^v^Sco 
<, JiSSh^^SOPfi^Wfi, fiRlitfS&JE^y y>o^ 

[0 0 2 0] A* hA^^ffilPSE:, 0J£fiT*ir/V»fts 

ft birmmm<omjjm*mw*?Tt>ft^& ? k ufc 9 , 

^>S^tc^, e»g^5£«i:<DM^KJtbnfeA* 
- ^9yf*riUftLfe9^!l y^M»Lfc9 LTAA h/v 

[0 0 2 1 ] *25SW^fflBE*|jE^Sktt, ffljtfflEttaK 

\zft ^mw)M<Dmfim±fflmtfftt>ti^^ t asiw 

E«HWEIB»«)»ffitr±#*-tt'fc9, 7 9 * flJgkftm\z.ffi 
/vS^il:!^ v > r JftJBE ft— B#tt trtf S -frfc 9 i" 5 <c 
[0 0 2 2] J^T, *«WOKlt«|fciaffi*:#RRUoo 
50 *e5**ltO«fiK*:ttWi-4#-T-H'efc«. Bl^w*5V^ 
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4 MA* Six, Bl*Uttv^»#»:asii*3«tt) { *»i*^ 
ttli^ e5tSix5cJ; 5KfcoTV^ 0 ni^v^vi 

[0 0 2 3] iEh;^3^-? 1 2fi v ;n>v^l 
0<7)^ 7^^141 6WS*SS;h,fc#>':/K*l 8 i 

2£, -t *b 6> 1 8^^t5^ — t>g$2 260 

Pp^^iE/Si-^n^^r^7 p ^7^^2 4 — Jjfat? 

* 2 8 £*r«x.T^5 0 
[0 0 2 4] ±IBa»aK£«l 4 ft, isXXfu— <D 

RO, *3it5*^r y irKO finite pI|g*c^$ixT^ 

<b-i*->=¥^r s 0*5 i^/y v^irR o ^«*#fcSttr 

V^igM^ r -¥P0^?>fiS;5HL3SM#^B3 4i: x * 

C0i3J:^-*fB]^77fF0i, fy^tso^it; 

[0 0 2 5] m2^ig^3 2{± N If^^S 1 , y >^ 

i^ctt^y ymRi id****?* 

ixrv^jesaMrP i l aSMftXttC 3 6 

t^tS2, U>mR2 > *5«fctM^yirK 
2»ciafipriB^3E»S*uT*ixfel>->*-1rS 2J3itfy 
V^^HrR 2K«^^frSftTV^»fi*rHrP 2^fegK 

s»2»a**:3S«3 8 1 % tms 3, y^^Mr 

R3, *5±t5*-vy-lrK3fcEME"5JtB»w3£»SixT*n 
i^jgsaf^P 3 7&>b^55S3Sfim#*3K1l4 0 iSrffi 

[0 0 2 6] ±IE-^>-^r-^S 1 kVls^-Y S 2 ttSVMd 

3tc— flcfi&^jgttsttTVNa. fir, 

^^rtR 2*3«fctMJ- V*Hr S 3 t 4>NM4 4 irOlWfc:* 

tciRttfcixTv^o U-^irs 1*5 JiWJ-^ir 
[fi]^7yf-Fin % -frv^irs l iaivu-^af-irs 2^ 
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[0 0 2 7] $r-v y tK 1 <h^«? 1 i©Bl:fi 

v^>^4 1i:«:{l ^U-^B4t-*ffil^7yf 

F 2 ^^M^J^KitbixTV^o ra>—*iRi*5 5/9-F 
2tt\ y >-^^R 3^2SE1GLJ:5 

[0028] roi 5ftgffi)&i£«i 4ft fl|x.tf[g2 

5V7hl/^-17 2 (@3#ffi) a^^i^^V— * 
r 2 J U^v^, Tlj l/Vi/cov^^^^^Six 

20 Tlj l^S^Cte, yi/- ^B4#M&^Si£'bix£-£: 
ioT7^ir/^^;i/l 5 0(75^^1 (T^irno 
FF) -CfcSJ:5ft*re» (^!7-OFF) ^T^:k5l^ 

17 2^ TDJ U^^lZ&ftZtlX^^ZmiT&^gtX 
<D7fcftV$Xte, *<D7u—*B4tmifo£*£bfrZ>Z\k 

b , r * -fe/i^^/w 150 <D#EtftftMfc1»Tfc * i 5 * 
#K»*f?fc*5v^—*Gi ^ ^ y ^ f 2 o» 5 *s i v y 
>^irR 3<0£tea«ffSSjh,s©-e, SBfiiffiu 

±t5*2iS ! ¥irSk-caEa36*tf*>ixa r 2 j v^^-efi; 
SB2iS^aojfeff^cj3VNT, ^7yfC0#«4S 
■frbixs ^*J^s7 ^ri* ^£g£ Six, 

TDj u^^»2iSdf-¥a-ett^7 y^co^jWftS 
*feix^r.t {Cct ?)— *^7s/fF o^i-^^^fp^ 
SJxTHrtTjfetTtSix*. «i 3 SB 

^■irik-eaBi*3&stfto*xa r 3 j i^^^-ett, ^3 3$^^ 

a<753feff«Ftw*5VNT, — ^B 1 d«ff*S*feix5r 
t^i ^r^mk Six, Tdj 

4<7 X^^—^cB l ^<*ttS*6>ix«r. 9— 
7yfFl <D-T-< V tfWtm- S ixTfStf^n k S ix5 . 
[00 2 9] El 5 tw^i"«t 5 (C, ±f£V^ h W<— 1 7 

R (y^— ^) N (^a-h7^) U> 

u^v/, 2i^v^ L (a— ) u^>?— Sfef^SixS k k 
fete Dvy^tMwv^fBW^tPioit*^* 

> W<— 1 7 2 fCteMEftflWlHJK 18 4 rt<Dg]^ b^feV^ 
50 -*?~~T/^#&m&£tlX&<0 > mWLft^Tkfr^ls^tf 
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m^^^t y v^*^— 8 2<D±mw\^te, i^n^ 

Mo^^yuy^^yf 1 860 asRitfei-u ^cd* 
f7!)y^-;H8 2(OTS«l:tts ^t^isis* 

y^uy^-fyf 18 6u *Wte>*LTV^5. -bsE^ 

^>u>v^^-r 1 860 ^^t^r-z^u^^^-f y 

f 186u te N ^7FW<-17 2^Ml/^fig^S 
[0 0 3 0] fij|B^7^fC0-C2, ^U-^rBO- 

[0 0 3 1 ] ffl£EM«l[E]B 1 8 4 M:B 4 ^^0^ &ffi 

Sr^U W*7 1»2- 3^7 h'<A^fcS*U ^#7 

7 0 , 7 1, 7 2 C0^&7}^— hO#=2rir©TOSi!l 
Wit Wf^'>7F^7 0, 7 1, 7 2 COT 

[0 0 3 2] 2- 3 h 7 1 OzK— h CD 5 

iii^a*5±u 5 *2is^a-eA*3iK— h 7 3icsa 

-J-*:^— h 7 4 1:, *rB 360ffi£EVy > 

^5 2tf«B7 5 ^ttsft^nti^o rc^assfc 

tt^-U7-<^76^8StLT*59, -?r<D:*-y 77^*7 

6 tyi"— 3 tOPflfC^W?— s<;l>zf7 7*qgjffi$ 
3xT^5 0 Z.<D&>'<— ;<>V-?7 7fe, ^U-^rBSC 

ny h/WMfltt 0TH7i^^^>-l OcofchS^^CTy 

^ryuy^fhvWSLT (i3#i) owjws? 

[0 0 3 3] ft% 7 8ttB-33yfa —/W 
oT> yi^-^B 3«>«*EEPB3*rB»a!HW-rs J: 51: 

iotV^So :<DB — 3 =3^ hp- jUs<A"-7 

7 8ta, 9 t^y^t 8 0 i: mbOHl: 

^r^ufc^^y >i/8 1 t^m^rx*) , ^^79 

i:ioTBIHStt5AA*- h 8 2(cfa£&7 5*S8HK3 
ft, K8 2l:3BW6S^5iaaK*bixS 

ta^sK— h 8 3^1/-^rB 3 tC«jR$*xTV^o £ b 
l::^)ffl*^-h8 3H /U7 9 ofttfMHIwXMK 

— hv<y^*— h 8 4^S^nrv^ 0 - 
*\ ±IE^^y >-^8 1 *rE«Ufc«Bf*wMP-*"a*— 
h8 5JCfi, 2- 3 ^ h/</V^7 1 <D/K— hCD o-hW, 
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h 8 6**fflB8 7Sr^LTiSa$^:?>tt-C^ 

*x, (t^-BEPsLu dSf^fflS-frbtiS i SKftoTV^. 
Lfc^oT, B- 3 hn- ;V/<jV"f7 8 te, 
>^8 lCO^tt^ir^K- h 8 5»:^S^U5}ftEEilC± 
o TWEE V^/v^Kje Six, £o$U$)#- h 8 8 
£ix3ff-§-JEPsLu 7$SiSvM£^;*:/y i/^8 1 

70 [0 0 3 4] l^4l::fctt5^-5§-8 9te v 2-3*^>- 
^Wfcot, :CD2-3^-r^ >^y</^Zf 8 9 
te, /hSc?)7y Kt 2oco*gc07>' Kt SrMLt^ 
A-9 0 1 co^^v^ 9 1k rJxfcOHKEB 
LtLXW 2 t*7— >V9 OZ&As^mKO^? 

9 1 knKttW\z& t &.£ti1t9i2(07 s 7>i?-»r 9 
3i£r^rL-CV^o 2-3^^^^/^8 90«PH 
SB<D;K- h 9 4t:fftK9 5**«*fc£ix, Sfc, 
95H2-3i/7 h^^^7 1 CO/K- hC0 5^S3i^W 
±c0^r-tS-Cy U-^tK- h 7 4JCiIS£^bix5#-- 

20 h 9 6tC«gE£*xTl^ 0 iK9 5fi^tMtt, 
lOTB/hflE9> Kt^S?^ KioBi:H P1"3 h 9 

4^»^«jt:jgas^re>ti^#— h 9 8f±?as§9 9 

LTV W-f Ky /-W^i 0 O^SiBESixTV^o 

— htcy -ry hv^/s LU^jgg^ix, £fc 

^2cr)^ > v>'v ? ^ 9 3^»SB*:K!Pi-SaK— htC^U— 

iXTV^^ 0 

30 [0 0 3 5] HUfS?S£&8 7U/V-^B 2t:^UTffiffi 
g^-y 7^101 fc*-*s/^3El?— /uftt^-'J 1 

0 2 t^SSixru^So :oaB8 7H»8 

LfcffiSSl 0 3{Cte N ^W-^B2^^ffif5i^ 
BB<^*s/^^— /vSrffix.7t*S^y 7^^1 0 4^ 
^£ix, rcofftBi o 3f±SXTt:«ftW-r^^y 
> hD-yw^l o 5*:«JffiSixrv>s 0 

[0036] t!i7^^3>hP — 10 5 fi^' 
W-^rB 2*^(75^EEiStf *ftiJ19i-5^*^^-efc 

40 oT, *:<D*y— jv\ o 6*:±-3TBBH*tt5 J: 

M«*w«fifc-Lfc#— h 1 0 7tCH^U— ^rB2^»JBcS 
tlT*3 9, rcr)7K— h 1 0 7 <£ <9ia-COTffilli:^L^i 

b 1 0 8 ^ffflBttB. 1 0 3 ^Sj^SixTV^o 
-^B 2^^®cLTfc^7K— h 1 0 7 ± «9 0-CcO±jHyt: 
MLW-H0 9fi N Ki/-^*- h*c3B^6&lcig 
il^^ribix^^K— FT'fooT, ^cDtK— h 1 0 9i:t±, 
iSKl 1 O^r^rLTtuIBB- 3 a > h o^/U/</^7 8 

cDtK— hill ^S^Sixrv^So :^^— hi 1 
1H 3 SrSjRLT&Sffi**— h8 3C38 

50 ^KliCSilS^JbiX^^- ht'fc5c 
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[0037] *])7jX=i — /Us<J>zf 10 5 <D/K 

ttwvi&mzm&isizmmtf— b 1 1 2^bi i 3£ 

IT, 3—4 is~7 h'<A''7 7 2 <OtK— hi 14 tcg^jc 
SixTV^So r<£>zK— h l l 4H, 353*^1^^18: 

^^ 3 yhD-;W<;^10 5Ui, HSIBifcfc 9 5 
^HfiLfcfflKl 1 5 35SSSRSnti3 0, rcr>»jg§l 1 5 

[0 0 3 8] WE 2— 3->7 h/<;^7 1 fciSl^ 

T$ 2 il^^iT'D l/>v?E!: tli^t S ^- h 1 

1 6# N tufS2 - 3 ^ y^V</iy/8 9 <D o % * 7 }) 
y^9 2S:iEBUfc®Sf^liaP^S^— h 1 1 7tc?figg 

1 1 8£^LT^c£*lTl^ 0 3-V>7 M 

/V^ 7 2 <D ohm 3 »fiAT<0*-Y«-CmE»tt 8 7 ^iS 

ii^^s^— hi i 9^mi 2 o^uyw 

[0 0 3 9] W^rl 2 1 3rB 2m<OT*c=u — J* 

y— ^Sr^u -t^wjEE^tcfiy ^rv y/-r hv*/y^ 
sln (ia3#ra) a«tHAi-a«#ffiPsLN i^suti 

JESfrfcT^a — J* *:ay ho- >V£EP«o3&««»S 
tlZ>£ 5iC^oTV^ c 2->32iS^SJE2- 3 

U y ^ 5 4 8 7 S:^ LTD u>^E (7^V 

JEPL) Sit 5 Z(Dv^ VEPLiaoTT 

^r^y— * l 2 l cot?* hy l 2 l p^±#SrBB*6"f 
So root 0 ;* hy i 2 l ptf*jL#i,T^5[H«u :/y— 

12 1 s <0Tfa£<7M^;^£t/fc 0 * hy 1 2 1 p£T 
(R]#lwW»t5±IB7* 3 .Ai/-^3y hn- ^JEPac 

tm<o^?m-7£, mmzttxyy y^i 2 1 s ^jejri 
k^h^ui p^ni-aKaaaE^fOflR-frffip 

B2«U T^ai^l/- ^^>hD- /MEPacdckoT^ 

£<73T&>5 0 

[0 040] 7^aAl/-^>hp-^p ac (j:, £ 

3 3S^&«Sc^tc«^fW»SJxS-hE^w-^B 2J8 

G>T3r~J*y— * 1 2 1 cote. ia*tt*iSi"«***ii* 

[0 0 4 1] EMCDfS-^-l 2 2liC-0x^r>/-^ h/< 

A^SrSU Sfetw^-g-i 2 3l^7yfC0fflm 
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122H r 2 j uy^-c<o*2a^fira<o^jc*3v>T 

•yy y^5 6Ktf*ft£tt«SLT*7 7fC0^J 
[0 0 4 2] ro± 5*fflEE*JffllslB 1 8 4JwJ:ixtf, 

b — 3 =3 y fp-/w^7 8 <73 h 1 1 1 & Ky— 

yfCjgiiLT^ttH ^y— =*B 3 0^-&JEPB3SrB- 

3 =«y ho-/w<;^7 8tc«toTii:speff-r5r ktf 
10 SLyi:J;oTft5:i^T&5e ty7^^ 

=1 > h p-/W<;l/y 1 0 5 (D^7'-^ 10 6^, ^\(D& 

^^^-rflrfltjcfcixtf, :/u— *B2H r co^y 7 

[0043] — *2a^a^6>»3i$^fira—o 

tt, A^?W2 o<r>Kti h/v^fc^uis-^T^y— *rB 
20 3 ^wsfeiaatttEE^^ y— * b 2 ott-fiifianEE&MW 

-T * :l i: K «fc 9 * SCa-y 3 

A^S LNOfa-r^li9l:J:oT7=3raAl/-^ ^ 

y ho — ywBEPac^rlSE-rsr tfcii 0, ^77fC 

1. C 2 J ^^ P y— *rB 0<7>iiaae?ftffi^ft!HWStb5o 

[0 0 4 4] BSttMUPXtttS-tn-C, 
)V\ 5 OcDglf^SAcc^r ^ir/^f^ariry-y- 1 5 ltc 

i 9^ffl£;ft,5 J: 5lc4ot^5o T^irA~-:#Vvi 5 

3/? nsfc^e, T^-fe/y»f^*FB«-^tea-r5o *p<a^y 
yy i o^K^ia^tcfi, ^ p v v >vt t *f- z i 

5 4liiot7^t;Wy;H 5 0(O^f^g:AcctC^C 

^iBS*A (Hft) 0th £ StbS^oy h/v#l 5 6^K 
^t^tt-CV^5o ^7t, r^f K/wEHEfWtWOfcfeJCJiE^ 
a v l 5,6 $r/<-r^<^ £i-?r£/<y ^^^il^ 15 2 

n h/l^#l 5 6<£m&f(DV&gL&&®m'tZ> I SC#1 

5 3#!9:tte>jh,Tv^o 3iy*yy i o^iHUsiSfiNE ?r 
*U3i-Sfc«)<o^y^yiE3te5fiftiryi^i 5 8, ^yi> 

^0 y 1 O^BRASftAQfettUi-f 5^tft<?5BRAffifit*-fey 
tl60, KAffi^^fflfiTA ^^ffl-r5fc^<7PP^A^ 
^Itg^iry-y- 16 2, ±E^ a ^ 156 <D±fflty; 

m&XXf-tnWim Bin fctfctH-t" 5^7^f K^-f y 
ff^ny h/Utyfl 64, tB^3tt4 2 ^©K^^N 

out i-**3*>*jtvsrttta-*"5^.«><o*3S"feyi?" i 6 

aTktg.iryy-1 6 8, ^y-^r^t^ft^^it;i-Sfc^o 

yu-^>f7f-l 7 0. v/7 h W^- 1 7 2(OSffi 

«PsH*«IUli-5^«)^akfm«iryiM 7 4, A^?$4 
50 2 OOlElKigSNiNi-^^^^ 9yfC 0O[Hl^iIgN 



-7- 



IS 

co — yflsmmSLKi ) Sr«ltB-rs^*OA*«i 
BteirVlM 7 3, jftEEftd^IEKl 8 4^»«ti.^T 
oil &ttffii-Sfcfc<Bffiffl-fe^iM 7 5tt4r^K»* bix 

TH, *itV % 3L>v>>-^a37K^T!? , ZfU—*r<DftW)tyi 
IBK, ^7F^-17 2(DSMPsh x A^ttlU 

teifiSNco, ft*»jfti&*ToiL tr*i-«»*sa:>^^ 

[0 0 4 5] H3©3^^fll«^fM»S£ttl 7 6tt, 
CPU, RAM, ROM, Afcti^K >* — Z7^ — 

MO— B#sEtS«fg£r*i]ffl tooffc ROMlcf£ti£*Lfc 

pSW# 17 9 Srfflflpu A^cWrJHftlWofcfek-f 

* l 8 o «r»J»u r-f FA'* fc°— KMW^fcfelc I s 

C#l 5 3SrffcHBlU h9*->s ^«JW^>fc«>*w^n y 
YjVTV^zl^—Z 15 4 |:± D ^ a y h^ftl 5 6 Sr 
fflWS. ^>^>fflt«J«El 7 6 ft, xuy h 

T^^m— ^ i 5 4 8riHH)U T^lrA^^A^ftfEfi 
Acc^tiAp-f 5i5 h/V#BH« 0 th SrtgiD Sit- 

mwmm 1 7 8 fc«E*caft^tBtwSM*s*u-c*3 0 , - 

[0 04 6] XiS/Btt^WJ»36« 1 7 8 fc, JilEi R]«t 
(Ov^^n^yt^-^t^ot, CPUIiRAM(D- 

^IBtftflMBCrfiJffi Loo^tf) R OMMfBtt § tlit Vntf 
9Ai:aoTA*»ft«!iL, ttEEffiflfllUBl 8 4CQ 

#yW-<hV^SLl, SL2, SL3, SL4| 
VMty^7VW>f K/^SLU, SLT, SLNt 

jesixfe^asTjaESr*-^** 5tc«»#s l i , sl 

2, SL3, SL4SrR»i"5 0 H8©*»tt7y^> 
[004 7] i9ioii;Ell0H 2^377^>7h 

*MM**Sixfc»frfc % ±IBKXffi«^IHfftt1tl 7 8 

11 lte, 0 9:fcJ:t>*01 0O7y^7 HffilWO 
3*fT*lw:l8tt5#-f — ho— T^ir/w<^ 
/^MAcc^0O7^ir;vOF F«rJC*3ftS 2-^37 

itrv^:/^— ^rB 3 fi, r ^iryw^^/v»f^»Acc*s 
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it), 09, 01 0(O7d- h*r3*trt"4* s , ml 
122-3^7 h'<A<:/7 l Sri£*>^«J9»i5r J: tttt 
<, 0 1 O^ry/S 1 8, S 1 9 "«0*fS!HWSrHff 
w6O09, @1 0O7P-f--t-hlcKoTHff . 

[0 0 4 8] 0 9 <7) ;* 7^;/ S 1 -Cte, T^ir/V^/V 
1 5 0d5ILft^§nt^ *VNr±*ns/ 
6 4OT-f K^^ON^^flKl, toft**— * 

^M^tlt^^/^-ONOS^i 1 0(O ^"r 
S10OT^tS o ^pyh;v#15 6lt iSWH 
StHB0 7CO±5fCT^ir/V^<^/H 5 OO^f^SAccfC 

20 T^ir/VOFFC0/N*l7— OF F*t^wffiSi-Se 

[0 0 4 9] ^!7-OFF(D2->37y^7 h^JcH 
tl£tlZ>* J r^y*S 2Tfi, -7^^ TXCNCL I N 

nj d*OFF*»5^Sr«»r*-5**, 7 txcncl 

I NNJ OS)ffl«BOFF"efc5-^ @10(7)^T7 

i 2*fcw:s i 6-eoN(c$n5to-r, ONO$ 

^7^yS3t77^ TXAPROKJ JrONlCL 
fctt, 01 0O^T77 ( S 1 7^T^rH : fT-r5o 

^snm 77^ txaprokj ^on^^ 

*J$tL, ON<75i^7^/S 1 STT'lz-^B 2(D 

>7 h^A-^7 1 Sr^OOftx.T^V'— *B 2§r^£i*r 
5—*, 7 TXAPROKJ tfOFFO»:i^r 
^y^S 1 9Tfft£Ev^y >^5 4rtOf^»}fi^ KV — 

ix5±5i:2-3i/7 h^W^7 1 ^^«9^^T^u— 
# 2«r»lfcRlBMc«»-r5 0 2-3^7M/^7 1 

[0050] 01 tr/^17— O FF£7)2-^377 

h"Cfi, TXCNCLINNJ Ji^^tiO 

40 FF-efc9, ^T^^/^S 2(CjggV>T^7 i ^7 0 S 4 £H?T 
t5o ^r^7 B S4T1^ A*EWE*aCNcoOBC{kiS« 
ANcoSrffJx.ff^H|(7>A*lEHE3$fiNcon ti*hm^<T>1r 

rawEKisac (noutx V 3 ) ^mm-fz>*x'<Dmmm 
it, i-*fe-bA*istea*Nco/iaAiaeiB«NouT -c 

fo^»o (1)^1, ffi^[El^^N0UT 

50 (Nout x y3 ) ^r*^, -tOEI^llHE 
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igg (Nout x v3 ) t^S(DA^[H]^itSNco tog 

«r#«>5fc<OTS>Sri^ tb^EGitaENouT ©aSfldK* 
A Nout , ^YXm^mU^M^m^S. A . (Nout x 

Ai = (Nout x v3 — Nco) /ANco • ■ • (1) 
[0 0 5 1] x^yzfS5Xte* JlIERJHMSWIHIAi 
^ ^-tbfeftbtilzx ho— *l*||QBi tcKWjaRlLJB 
5k*8ffiCi SrJD^Lfcffi (Bi +Ci ) J;0fc/h£v^ 

^K»c»-j-6*-c^Ki-s»iB-e % Mre»EEm«iiHiK i 

/uOFF^ny h/^#BHft 0TH^BS^H^4i'&{c|m 

£)&£<7}^ *f >JE P L t-S<5VNT^^— 3e<E^sBtiSe 1 
8 8 (@3#i) KR*Sjh/Cl^*. ISlS=gSl8 8 

ffli^Sfflgf 1 7 8«itl^RAM^ROM^!r 

* hn— ^*iBiBttitss»cJ|Ba-j-a t>or\ ^hp-^ 

[0 0 5 2] tUt, A1 ^B1 H-Cl GOg^tt, 
y/S6T?77^ TXAPROKJ ^OFFCf^ii 
ttw, 77^ TXAPRDLYJ ^ONlC-fS — 

— K-fV^ y.;* Ei SrOKiLfctfe, 110 

<BlC(S«pi" 5 Ai <Bi +Ci OH^tt^f y^S 

7 SrH?Ti-5 0 ^7=- y^s 7-cn v h-fy^y^y 

fca^a>&¥!JBrU Ei >Ci IwftfcS^i^-ry^S 
9SrH*TU 7 9^ TXAPROKJ ^OFFCn^: 

TXAPRDLYJ SrONfdLfctg, Ell 

o^ry^s i 7Jt^T£^mi-<5r ti^J: 9, 
:/S 1 9^u-^rB 2*»MIBt:«»t5o 

[0 0 5 3] — *\ Ei >Ci 

SffiCi tfttttl^fclfrfrMU ^77^88^77^ rx 
APROKj SrON, 77^ TXAPRDLYJ J:OF 
F, 77^ TXCNCLINNJ £r ONlC Lfctg, Ell 

o^f5'7 , s i TziTzmff-tZ) t), 

37° S 1 8t'/warB 2CDfi&EEi/y >^5 4jC*fLTf^ 
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7 i o a*. btixthZis y >^ 5 4 tc^-r^^ibffl 
cD^^BB*&§tu5^Tfc!9, r<o± 5«r»m^y 

(Nout x v3 ) KfcSO 4: B&|i3^Jw?Sff y 

70 [0 0 5 4] Ell IGDBSHta te*7~ y S 5 (OWSiffi 
YES f£fcofcB*W-C, ^Mt4 te^y^S 

SEANco^nffigHeKft (Nout x y3 ) fcBfr— Brf* 
titC ffiflEv-y V^5 40t'^ h hn-^x 
>KJ-»UT«-&ffiJEPB2 3d«Sc*>_b^O. yu-^rB2 

tbi j % rci j te, -Zti^ftix b ^^KBi . 

II 7 8 Mi'S— i^))I^I(D5^^T77 P S 5, S 
20 6, S7 N S8, S9, SI 7, SI 8, S 1 9 £*fT 

i(SM*&*#-Cfc5o ft*3> ^^>>^S 5*3j:t^S 7<D^J 
«#*i:YESi:4oT, »EE*>y 4iw*fi"Sf^ 

TXCNCLINNJ ^ONi: w t IZ& 19, £Jl« 

1 7^T^^fTi"5 0 

[00 5 5] HTJfB^x^^S 1 O*iJB?faSNO<0*g\ i" 
50 ?t^t?>"?l7 — ONCOa^tCllffi-^El 1 0^777*8 
1 0m TXAPROKJ ^OFF^M 

WfU, OFF(DS^H^T7yS 1 l^lfft5^> 6 
NC94§-g\ -rtttot>|IE*w»EE^y >^5 4t£*tLTflFtt 

4^T^^tT-r^ 0 ^ry7 p Sl ltli ^XA 
PRDLYj d«ON**5*»4r*0Br U ONOi^ 

\ 2Xy*7# TXAPRDLYJ ^rOFF, ~7 *7 
# TXCNCLINNJ ^ON, V^tf TXAPRO 
40 KJ S-ONtwi-^o TXCNCLINNJ #ON 

(cStb^^ttdJ:!?, tOftSrj?7^-t;^It»f^S 

9AA$\ZL\% S ^fy7 P S 1 3T77^ TXAPROKJ 
50 ^ONM^o 
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[0 0 5 6] L^ot, /<!7 — ON fa*X<D 
4&'&fcifi:*>fc::7 7*' TXAPROKJ #ON££*X, ^ 

*x£ 0 

[0 0 5 7] ^T'^SHm TXCNCL 

I NNJ #OFFa«*»fc«»rU TXCNCL 

I NNJ ^ONCD^^f^ii:^^^^ ^ 1 7J£AT£:H 
tTUT, ^ f 7 7 s S 1 8 jfi E U > ^ 5 4 ff» » ?r 
**&-T5^, 79^ TXCNCLINNJ ri*OFF<£>4§ 70 
^x^S 1 5"t\ »Ev^!J >-*"5 4CStLTf£ 

^B 2 0^EEi/U 4COt°^ h ^flR-g^MO;* 

/v#M*eTH«r^9^ — LTWiaiE«astel 881: 
y^s i 7 io WY E s f:i^^B?:>f y ^ y 20 

1 6-e^-7^ TXCNCL I NNJ £ONtCi-5 0 
[0 0 5 8] t^ot^ ^!7-O.N^2^3 7yri/ 

»EE^3^^5 4Jc:»bTiE*>^ff«ti»^>«i(6 
ttt^T^-fe/w^^/H 5 0tf*KL«f£$*xfc»&«u ^ 

B 2co^^^ e t^^-7T>y^ e v-3 y*tf*B&ih£;fxa 0 

^>K»C»l»UTV^5fc-*, fXCNCLIN 
Nj ^ONCt^: £C«£ <9 , T^-fe/U-^^VW 5 0^ 

[0 0 5 9] **QS«-Ctt, T^ir/VOFFO 

7©W(f**lCYE SCfcS , BJBjJrKNFHAi h 40 

7 1 *«I5»*.fettTttEE^y 4tC*h*"5f^»tt 

<0«#a*Hte4;h,5fc** ^^s^Wttotf bottle 
J: 5 A*IaI(eSaNco(7>2{fc:i$*ANco«E36Stf boVNT 
fc, XAlBltaiSANco^mmBnEiKft (Nout x 73 ) 
KttSOfcKWWCfflflEvy >-^5 40t e ^ 
M<D* h n — KJwPjaUT^U— ^B 2 7^-& h 
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7* 

[0060]^:, y-y :7s 7(0#h6ejc 

±9, ^f77 e S5S:«St^W^tt^K 

So 

[0 0 6 1 ] ftc, (31-08 OWfifcttKW £i£ 

c, miaEXffittT-fMWttsi 7 8(aot^ff^^ 

>f ^^A^MkOigblSfTSftSo iuft 012 

*3J:tM2l 3<^7 7^>7 hffl^<Dj|^^C:fctt5?>r 
T ^ir^OFF^tcioJt5 2^3 7 7^7 hCB8i"5 
3te, r^-1r/v^^/utftf^*Acc^»0fw*5i:ltEy 

~rv w*< K^v^s.LUJciSjftJEfWKip-clSPtt* 

*x, *<E>is<&psra ti -&tinmi$£W^±z>* j s >y 

•C2->3777 P v'7 h^fcfcCftJfE 2 — 3 V7 h^<^^ 
7 1 7)5^3 ^glxb^T^l^—^B 2 0>ifiEEVy >^5 4 

0 1 3(^)70-^- hW£oT^fT£*x3T 

hlMUPtt* S2»0?<a^ifc#JtwffiSU ^ — ^B2 N 
iftffiS^y ^5 4tt-tJX*iX»2?BMOlWK»^«1t, 

[0 0 6 2] 01 2^T77 P R 1 -Cti, 2-3i/7 h 

^7lW!)M^T, =^B 2<75jfiEvy 

>^5 4*cS^5f^»»0«j»&d«BIIttSixfc**5*»«r, 
WiSyu;^ hv</^SL l oibBS, *JB«ftif^J: 

tftl/Z TCBARPJ $:0 J-i-^> t t v~7 
R 9 T% ^ n ^ h^#BB**t^ffiT A P ^b5IB0 7 (C^ 
t* £ 5 ftx — ^ v 7°^^o T7^t ^yviffiA 
cctCJSUT^^^nfcT^ir/V^-^gT AP 1 ti"^ 0 
^y^R2tt-M^y>yh*?^ fCBA 

rpj tfoizZtiZk, ^tiE^yyy5 4(:frr 

5f^ii?fico«*&^M^$nr77 i 77 p R i <o#m&ye 

>^ fCBAR P J (CctoTff^^iX^o ^fc, ^do, 

h/v^Hftffi^ffiTAFtt^^^^ffla-^fHwasai i 

6 CUi* Six, 3LV^ffltt^ftiJ«3£«.l 7 6H 

^ n y h/^# i s 6 £F^&]#P-f5 titi:, ammzi 
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[0 0 6 3] ^^r^R 2^37y^>7h| 
iry^y/W^SAcc^Bgoo^^T^/^^^^, T 

tU-CV^5***», ^l£«fcoT¥lJ»rU t77y^Tftlt 

77^4^77^ fXTRQDWNj F F 7^7^ 
Sr*J»f-J"5o 7?? TXTRQDWNJ ti^o^h/HM 
PSffl^tTf*$tt^T% fflfflffifiOFFTfc^ * 

r ssr^n-r^o 

[0 0 6 4]. ^f^R 5m h;l/#Hft}8^ 
ffiTAP*^fcN£$;h,fc*]j£teA2 ± 9*#V^>5;&> 

Sr*J»r***o #J3£<iiA2 tt % T^ir/w<^/vi 5 o#B£ 

V^|ifl5/hStt«39«36ftfett5. tit, TAP^A2 
^fcfttffi-fcfc^s/^R 7 T A P > A 

2 JwTiat^T" y^R 6 Sr^TU 77^ fXTRQD 

WNj ZONlZ-tZt t t>ld, t-h^f^y^>h^ 

TCTRQDWNj ^0{--r^ o 7^ TXTR 
QDWNJ jft«ONW5i, KAf£CDiJ--f ^/^-e^tulE^ 
^^7°R4(^4 i ii©f^NO}C7ioTil:ib^[gll 3^)^T-y 

7 , rio ut<d* a y h^mmm^Mftztiz 

>^ y ^ > h#£>-* r C T R QDWNJ fit, 

SrftaOi-^r irlwTi^o il4^Bt2 tt % TAP> 
A2 WoW^R S^t'J^T^YE Stw^o^i^K 

[0 0 6 5] y^R7-Cli, TXTRQDW 
Nj ^ON^^^Sr^J^fU, X T R Q DWN = 0 FFO 
BSMfl^yl/R 9 Sr^lffi-S^> XTRQDWN-O 
NOW:tt^fy^R 8 S:*fTi-S 0 ^Ty7 t R8t 
tt, HU5&*"— h-T >^ y ^ > CB AR P<7}f*3 

ffi^M rcTAPDLYj ^r^ffii-^ 0 h-Y^y 

* h # £ > * TCBARPJ f± % fftJEv-y >y 5 4 lw 
"C, ^oy TCTAPDLYJ ft, 

iiJS^ra TCTAPDLYJ fi, •?\<>—*r'B2<Dm%®t 

ooai^tf^D^iib^^fc^c^^co-c, munw^Mtt 
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teZtztb, ^n^h/Hg^^ra TCTAPDLYJ 

< ZtlZo X* y h/iSm^K TCTAPDLYJ # 0 

^n5^^iw45 0 :(D7P7F/HIM tctap 

DLYJ h/V^fWRB^IBJCtaaU ^^IBtS^@l8 

[0066] #*5, t-h-o^y^yh^^y^cB 

ARPOrt^ («jf&BB/**^^SiS«rlB) ^u-^ 

tbhtit--7£m, «AtfBll 4f-^5ttS^rW (t4 -t 
i ) t-a-f54"C T^ir/^^ui 5 0<7>Bg^ 

iifrakmcjftfe-r^^^i 0^ffi^ti^JPSriie>iir^<J: 
5iCLTfcfiV\ HuE^y^R 5^W^NO 

f y 7 Ofldf Sr«Rt4 : i: t> t * 5. 
20 [00 6 7] @1 3c^^^^^°R 1 OTfi, h -f > 

^yy>h^7^>^ rcTRQDWNj <Drt8i-*fc>*> 

APDLYJ £ !9/h£l>a^a>&¥lJSr CTRQDW 
N<CTAPDLY<^r0Tfi^^^^R 1 1 -e^oy 
#BH*JS^ffl[TAPSrguia*lJ3effiA2 tdgj^i-^o -tt 

^y^i^si 7 8ia5-a^M^^^Ty7° 

R 1 0*3<fct*R 1 1 ^^tT-T^^^HA^ h/V^^JPl^ 
[0 0 6 8] CTRQDWN^CTAPDLYtC 

❖«TAPSr, a«E±9^o y h/W!3ai«rlW TCTAP 
DLYJ ^LttSuOOr ^ir/^^Vgfef^SAcc(C*tl^i-S 
7^t;V^j5fiTAPira)lt5o ^ny 
h^WKfWFlB TCTAPDLYJ T^ttil^^r, T^ir 

[0 0 6 9] B14 t 4 fi, ^ T v ^R 1 0 <F>¥\ 

^#iB"e*>*. iai4o^rat3 ^w^b 

2(DJ6£E^y >*^5 4 0fc°^ h >75^^iK0^^ ho-^ 

Sfcfct^, 7^Al/^1210ffil'Ci*^?) 
tL, ^ ^B 2(75 h/V^^S m&bsl"?) fi, ^-O 

«-&fflEEPB2^»JCUT-bfl.$ii:bnSo iE^oyb 
50 /W515£^H TCTAPDLYJ '>4<tfc^Wt3 
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± V taic^fy^R l OO^M^NOlcftS J; 
*^y^R 1 4 0jaffiitEEttiES:*DftU^:JftEE^y ^ 
5 40t°^ hxa* ho— ^^(a^Sr^fSLT^HK 

[0 0 7 0] ^f^Rl 3 "Ctes ^n-/ h/WfrBBfBE*! 

T*ft 5>n5 r ^ t^jSffiT A P 1 KTJwttSi 9 
fc. JifR^f— KfirKltS. -*-ftfc>t>, TAP^TAPl 
KTt&iil«(OS*-e, TAP>TAPl^C|j:T 
AP=TAP l(Cffif|RSi-5^-Cfe^ 0 70 

[0 0 7 1] ^^^/^R 1 4 -CH, liufBfflEEfrJtf? 

I3S 184(7)7^ >IEP Li^it^B 27^raAU-^=i 
>hn-/ujE (WEE) Pac£— BM&KifEE-*- 5 w klz& 

t*B 27^rai^l — ^ =3> h a — yVJBEPtctt^n y V ;V 
#IWffJe^ffiTAP, *^^H[|g(0^n y h>U#B>*e 

TH[:j£i:Ty^7yuy>f hv^s LTisit/s ln 

Srj&*LTttjEr^-fe7U«flF*TAP 2* 
#ft* ^OttjET^-t^f^iTAP 2|^VNt7^ 
>£EP L*5£t/B 27^aAl/-^ =i > h p-;VEP 8C 

^r$'J®i-^)o ft*5, T^ir/w<^«f^*Acc(^^b3&s 
Otcftofcb, *SjET^ir^Jftf^*TAP 2fi0f3£^X 

B 27drai.U-^=]> ho— /VJBEPacfc?R«S-frbix 

5 P X5Sffl«^wj»a« i 7 8td±a— 3go«»«k»0 

5 ^ry/R 1 4*HtTi-5a^ttfflEE*iE#at L 

[0 0 7 2] ^^R 1 5 *oy h/WFM*J8 

^ffiTAPtfT^irA^JfcffiTAP 1 J: 0 fi 

h/w#BB«JB^fflTAP^BBd»5^S:*iJWfL, 

TXTRQDWNJ ^OFFCLT, t77y^7^ 

-fe/Hftf^W?Jw*5^s^ns/ h/MBRfi«WIW*rl*Ti"S. *J 
v h/w#MSJt^ffiTAPi:T^ir^*rjSffiTAP 

[0 0 7 3] HT, *Hl«-efj:7^t;l/OFF(D2 
-»37y^7 h^PJwT^-fe/l^ 5 OjM8^W&3* 
»f^$*L^»*-e, ^nyh;H|®^ tctapdl 

^r^^n y h>W§3§3#flEI TCTAPDLYJ fclt^oy 
h /Vfigfl^fT A P *«W3eHtA2 tCffflRR £;h,5 

ft, ^u~^B 2(75*»tr^it^ttSrJI*5 3Six^tt 50 
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V\ L7^t> % h/HMEBMO TCTAPDLYJ 

twK^sn-cv^fcft. *o y h /\j&}t&»m<Df$m&m 
< ft y> , r * -t a^^ou i s o *as*3&*t6f^ 

*o y h/MMPSfH^fcK faEE$(]gp[E]S§ 1 84(7)7^v 

d*a^»*^cj5f3e^ h/v^Sfi-c^SitbixS J: 5t-ft 

[0 0 7 4] fHKi}ft<oflt^BBj*^feT^-fe/vJRf^ 
*-C^aa«rlBfc»-r3VNT^oy h^iHg^K TcTA 
PDLYJ dSRjgSix, -t<7}*o y h/vWffl tct 
apdlyj (OB8tfrt7Py h/HWIRfM»tftfteix*fc 

K-ra r * ft < fflJEvy y^54 

[0 0 7 5] ^rB 2C0W^t**^oy h/V 

[00 7 6] Bl6*5itfBl7tt, H27>;7 P v'7 
h#^V"-^B30»EV!l>^5 20fSmPB3^U 

ffiJEEftllWcoS^'?^— >?r^^"g]T% 7x-XPH=l 
— .9-^, !J^7ywy^K^;vySLU^-T^SJ 
» i" 5 BS o JB^ fit D S L U ft if P L < tt i" 5 m "C fe 
9, »IBT2-T5, T8, fg^fiSD S LUOfSSffiD 
2-D4, ft^fiD S L U<02ft*-efc5 ^ !> - ^t 
AD5 N AD6, A D 8 N AD 9l±f «)E«8tl 8 8 

A^? h^^^*fJ^i"5^ o >y h^#m& dTH^T? 

ir^-^^/u^f^gAccft ir'^r^N 0 ^ ^ — ^ ^-T^t 5 — 

y ^»Jia*TEItL,T*5< 1 1 fC# 5, *7t, SI 

1 9(t 1^27y/'>7 hftytap^iiff^^^ot-j-s^ 

277^7hJ|^tB*Jtl. ^V— ^rB 3^»EE^ 
y^^5 2lCf^»tt*SW3|ie*iX« X 5iwHuEl - 2^7 
h^/^7 0^«J9*A.b^^lB-e*)So l-2i/7 

5 2(D^^fflmPB3^, JS^ittD S LU^fb^UT 
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[00 7 71 Bl6lt Hi 8<Dg*^* — >tCteliZ> 

1 -4J^T?:lltTi-^^, 77^F 1 ^^TJJSHfifiO F F 

l-24r^-r5 0 1 - 2-CI3:, 7x-XP 

H <t LT r 2 j <!:<!: *-T^Tim2£y 

ir y Y U"C*ffctW-tt*rH*ftS** Q *:r;/:/Q 

[.0 0 7 8] ^7y/Ql-4m 7x-XPH= 2 

T-l.o^-Y^Tim2 36S19:^^KT 2 *aifiLfca»3?a>*: 
oTK5e^raT2^gi@b^^«, ^Ty/Ql-S 

t7x-XPHtU r 3 j Sris^-r* fc th^, 

Ql-8, Q 1 — 1 0 > Q1-16T* 
fcs -tlvfix^y ^^Q 1 -4 tWJtlt^LTftO^ai — 

y^Ql-7, Ql-9m ^^y^Q 1 - 5 

i:itft^7x-xpHtu r 4 j sfcvM* r 5 j *k 

LTSr^i^W-^SrBgifeS-tirSo Ql-l 1, Q 1 - 1 7 

Ttt, W7x-xpHtu r 6 j *v^r± r 9 j Sris: 

[0 0 7 9] **?y*?Q. 1-1 2 7x-XPH^ 

**5^SrWWL, «£t^)i^H^Ty7 e Ql-13t* 
7x-XPHiLt r 7 j &z%j£-tZ> 0 sf-j— i/^fttf 

iotflSrtSS,, (2) ^0071 * 1 i£=¥-¥&(£>2E 
i£]fC, A3 *afrte>1H 6 e-^A^WlHl^irV-^ 
1 7 3^*mtR«*fc±5«M^fi«rKihi-5fc*OlMfl 

5£B&Jtffl&»fflT&*o 131 9(75^fM t2 «\ V 

^rffi^*64ofc«F[B-e, rco[g) 1 9 fit, 7x-XPH= 
5 0tt«*»b7*— XPH= 7^&?f LfeS^T*>5o 
Nco < Nout X71 —A3 • • • (2) 
[0 0 8 0] v^Q 1-14 -Cfi, 7x-XPH = 

7-efi.o|B**ifiV^*»53&»^:a|HIBf^U, iSJ£t5S^li, 
XT' y y^Q 1 — 1 5"C7x— XPHt LT r 8 J 

GilSNcoO^fkitS A Nco *rfl«X-fi^SOA*[sHE5i 
gNcon d^t5S(75^-<^/l^OA*lHllfii^aCNcon-i 
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&<7^jfilH]$£Sg (nout x v2 ) izm&irZsi-eoffl 

MWiS^K (Nout x v2 -Nco) / ANco?r*i6, -t 

out <73&{fci£*ANouT , SfcV^*H#E«K&£<&£fbiS 
^A (Nout x y2 ) £#:tf)T, XKiH^Wff TISJBEfr 

B3 > (Nout x y2 —Nco) /ANco « • • (3) 
[00 8 1] Z(DX 5^UT*7=:— XPH^i&^S 
70 itSt, tOft)gS^7x-XPHftlC|ill 707P 

— 9-^—h^t¥oT*8*ffiDSLUdSfW»S*t5. Ell 

7^T7 7 P Q2-lt(i7x-XPH^ r 1 j 
tr4WrU PH= 1 Tfentf^ry^Q 2-2 d*5l^T 
^S^Jg^ffiD S LUi =Dli:f5 0 Dlte^£)5£#> 

[0 0 8 2] ^ry7 P Q2-3TO7x-XPH^ 
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